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and eliminate safety wire 
and lock washers with 


LONG-LOK" 


SELF-LOCKING BOLTS and SCREWS 
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One-piece, heat 
resistant, reusable 
fasteners. Any male thread 
— any material — any head style. 
For military and commercial appli- 
cations. Long-Lok Self-Locking Bolts 
and Screws speed and improve 
assembly operations, save time 
and labor — assure highest 
reliability. Write for 








Catalog AFD-61. 
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AUXILIARY POWER FOR 
MINUTEMAN’'S THREE STAGES 


"Tie U.S. Air Force’s Minuteman, first of the solid propellant 
powered ICBM’s, introduces numerous design and operational 
features unavailable in its first generation counterparts. End result 
is a smaller, lighter, less complex and lower cost missile. 


COMPACT DESIGN—Typical of these advances is the highly 
integrated APU design developed for all three missile stages by 
Vickers under contract to Autonetics, a division of North Ameri- 
can Aviation, Inc. A significant saving in package weight and 
envelope is provided by immersing the hydraulic pump com- 
pletely within its self pressurizing reservoir. 

APPLICATION FLEXIBILITY—An important design feature is 
the ability of the hydraulic pump to be coupled with a wide variety 
of drives including continuous duty electric motor, ram air turbine, 
hydraulic motor, flywheel, or be mounted directly on an engine 
drive pad. For the Minuteman application, an intermittent duty 
d-c motor is used. 


UNUSUAL STORAGE LIFE—A fundamental design goal of the 
Vickers Minuteman APU was to match the unusual storage life 
of the missile. This has been accomplished to provide long service- 
free standby in the missile, coupled with convenient ground 
check-out. 

HIGH RELIABILITY—The schematic diagram below shows the 
absence of external tubing and the requirement for only one 
external dynamic seal. These factors along with a proven pumping 
element and relative low operating speeds have led to a highly 
reliable system. 

This solution is typical of the Vickers “‘Programmed Power” 
approach to energy conversion, power transmission and fluid 
transfer. Get more details on this application by writing for 
Bulletin A-5249. 
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SILICONE NEWS from Dow Corning 


Where reliability 





Here’s why Silastic’ LS is specified 
to seal jet fuel in... trouble out 





Seals that come into contact with jet fuel must always perform as if they 
are brand new .. . installed only moments before take off on today’s 
intercontinental jetliners. 


Chances are, however, these seals have been in use for months. Hundreds 
of hours of over-the-weather flying have exposed them to the attack of 
ozone. Minutes after take off these seals can plunge from oven-like runway 
conditions to high altitude temperatures of —60F. Yet, despite repeated 
thermal cycling and exposure to rubber-killing conditions, these seals must 
maintain their integrity . . . exhibit no evidence of cracking or checking. 
They must remain flexible in the bitter cold at high altitude to assure 
completely reliable operation . . . and, though they are in constant contact 
with jet fuel, resist swell and tenderizing. 


When you study the photograph and chart of properties at right, it’s easy 
to see why Silastic LS, the fuel-resistant silicone rubber is specified as 
standard material for many jetliner seals. 


counts 


en 


Silastic LS parts at left show negligible swell 
after prolonged immersion in JP-4 fuel. Identical 
parts at right were not immersed. 


PROPERTIES CHART 
Physical Properties 


Hardness, (Shore A) 
Tensile Strength, psi 800-1000 
Elongation, percent 150-170 


Brittle Point —90 


Fuel Resistance (JP-4) 
Durometer Tensile Str’gth Volume 
Change Change % Change % 


After 30 days 
immersion 35 —31 +10 


50-65 





Weather Resistance 
After 31 months 

(3549 sun hours) 
at Florida Test Station 





no visible effects 








For information about Silastic LS and a list 
of part suppliers, write Department 1421, 
Dew Corning Corporation, Midland, Mich. 


= Dow Corning 





AVIATION CALENDAR 


Sept. 26—14th New York State Aviation De- 
velopment and Operation Conference, 
Hotel Utica, Utica, N. Y. 

Sept. 26-28—Annual Convention, National 
Business Aircraft Assn., Mayo Hotel, 
Tulsa, Okla. 

Sept. 29-30—Society of Experimental Test 
Pilots’ Fifth Annual Symposium and 
Awards Banquet, Beverly-Hilton Hotel, 
Beverly Hills, Calif. 

Oct. 2-4—Seventh National Communications 
Symposium, Institute of Radio Engineers, 
Hotel Utica, Utica, N. Y. 

Oct. 2-5—Annual Meeting, Meteorological 
Committee, Air Transport Assn., Casa 
Munras Hotel, Monterey, Calif. 

Oct. 2-7—12th International Astronautical 
Congress, Washington, D. C. 

Oct. 3.5_ National Airports Conference, 
University of Oklahoma, Norman, Okla. 

Oct. 4-6—Semi-Annual Convention, Ameri- 
can Society of Photogrammetry, Biltmore 
Hotel, New York, N. Y 

Oct. 4-6—Annual Convention, Federal Avia- 
tion Agency’s Flight Service Specialists, 
Skirvin Hotel, Oklahoma City, Okla. 

Oct. 5—International Airline Navigators 
Council, Pacific Regional Meeting, Hotei 
Drake Wiltshire, San Francisco, Calif. 

Oct. 9-11—Mid-Year Conference, Airport 
Operators Council, Hilton Hotel, El Paso. 

Oct. 9-11—National Electronics Conference, 
International Amphitheatre, Chicago, III. 

Oct. 9-13—National Aerospace Engineering 
& Manufacturing Meeting, Society of 
Automotive Engineers, Ambassador Hotel, 

(Continued on page 6) 
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SOLID RIVET STRENGTH 
WITH BLIND RIVETS 


CHERRYLOCK RIVETS for Your 
Difficult Solid Rivet Applications 


BULBED 
CHERRYLOCK 


Mechanically Locked Stem e Flush Fracture 
(No Stem Trimming) @ Positive Clamp-Up 
Full Grip Range @ Complete Hole Fill ¢ Mini- 
mum Blind Side Clearance @ Positive Visual 
Inspection (Grip Length Marked on Head) 


The Bulbed Cherrylock* offers a blind rivet that installs and 
performs like a solid rivet. Bulbed Cherrylock Rivets will 
qualify where you are now using solid rivets, offering higher 
joint strength with greatly increased joint reliability under 
critical loading conditions—fatigue, shake and sonic vibration. 

Now Cherrylock rivets give you a blind rivet that can be 
used in expensive forgings as well as for joining and attaching 
sheets and components. 

For technical data on Cherrylock Rivets, write Cherry 
Rivet Division, Townsend Company, Box 2157N, Santa Ana, 


iff * 
California A extron COM DANY * Patent Pending 


CHERRY RIVET DIVISION 
SRB OSAMTAVANA, ca omnia SERRE 


Townsend Company 


In Canada: Parmenter & Bulloch Manufacturing Company, Limited Gananoque, Ontario 
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~ CONTROL POWER 


for Air and Space 


POWER 


(fuel) 


CONTROL 


(systems) 


by 
KIDDE 


Chemical ——— >» Mono- and Bi-Propellant and Solid 


Liquid > Liquefiable Gases 


Gas —_—— +} Nitrogen, Hydrogen, Oxygen, and Helium 


> Reaction Jet and Vane 
Actuating Systems 


Booster Attitude ——— 


Satellite Orientation 
and Rendezvous > Reaction Jet System 
Vernier Acceleration 
and Retro-Thrust Proportional Thrust Motors 


Aerodynamic >» Vane and Jetavators 


>» Nozzle Gimballing and 
Seconda y Injection 


Thrust Vectoring —— 


Thrust Ranges > 0.01 Ibs. to 600 Ibs. 


Temperature Ranges (Fluid) > —65° to +6000°F. 


Response Ranges > 4 mil-seconds to 90 mil-seconds 


Total Impulse >» 10 Ib./sec. to 100,000 Ib./sec. 


Pressure Ranges > 2 psi to 7500 psi 


Duration and Environmental 
Temperature (Atmosphere-Space) ——>) —80° to +1500°F.; 


15 hours | 


Accurate control power is vital to the successful | 


operation of today’s...and tomorrow’s...aero-space 


vehicles. Kidde’s experience in the development of | 


dependable, proven-in-flight missile control power 
systems can save you research time and money. 
For more information write Kidde today. 


Kidde Aero-Space Division 


Walter Kidde & Company, Inc., 918 Main St., Belleville 9, New Jersey 


Sales-Engineering Offices: Atlanta - 


Boston +» Dayton + Huntington (N Y) + St. Louis +« San Diego + Seattle 


Van Nuys (Cal) + Washington (D C) * Walter Kidde-Pacific, Van Nuys, California 
Walter Kidde Company of Canada Ltd., Montreal, Toronto, Vancouver 
VISIT THE KIDDE BOOTH #264, A.R.S. FLIGHT REPORT, OCT. 9-15, NEW YORK COLISEUM 








AVIATION CALENDAR 


(Continued from page 5) 
Los Angeles, Calif. 

Oct. 9-15—American Rocket Society’s 16th 
Annual Meeting & Space Flight Report 
to the Nation, Coliseum, New York, N.Y. 

Oct. 9-15—Aircraft Owners & Pilots Assn. 
Convention, St. Petersburg, Fla. 

Oct. 10-12—Second Conference on Nuclear 
Reactor Chemistry and Fifth Conference 
on Analytical Chemistry in Nuclear Re- 
actor Technology, Gatlinburg, Tenn. 
Sponsor: Oak Ridge National Laboratory. 

Oct. 14—13th Annual Reunion, U. S. 
Naval Test Pilot School alumni, U. S. 
Naval Air Station, Patuxent River, Md. 

Oct. 14-22—Federation Aeronautique Inter- 
nationale 1961 General Conference, Hotel 
Quintandinha, Rio de Janeiro, Brazil. 

Oct. 16-19—Eighth Annual Symposium, 
American Vacuum Society, and Second 
International Congress, International 
Organization for Vacuum Science and 
lechnology, Sheraton-Park Hotel, Wash- 
ington, D. C 

Oct. 19—General Aviation Safety Commit- 
tee, National Safety Council, Conrad Hil- 
ton Hotel, Chicago, III 

Oct. 23-24—Joint Meeting, Canadian Aero- 
rautical Institute/Institute of the Acro- 

ace Sciences, Ottawa, Canada 

Oct. 23-24—International Airline Naviga- 
tors Council, European Regional Meeting, 
Paris, France. 

Oct. 23-25—East Coast Conference on Aecro- 
space and Navigational Electronics, In- 
stitute of Radio Engineers, Lord Balti- 
more Hotel, Baltimore, Md. 

Oct. 23-27—17th Annual General Meeting, 
International Air Transport Assn., Sydney, 
Australia. 

Oct. 23-Nov. 3—William Tell 1961, USAF 
Interceptor Weapons Meet, Tyndall AFB, 
Fla. Host: Air Defense Command. 

Oct. 24-26—Air Trafic Conference, Air 
lransport Assn., Marriott Twin Bridges 
Motor Hotel, Washington, D. C. 

Oct. 24-26—International Symposium on 
\ero-Space Nuclear Propulsion, IRE, 
Riviera Hotel, Las Vegas, Nev. 

Oct. 24-26—Air Transport Assn.’s Engineer- 
ing and Maintenance Operators Meeting, 
Americana Hotel, Miami Beach, Fla. 

Oct. 25-27—Annual Convention, South- 
eastern Airport Managers’ Assn., Penn 
Hotel, Monroe, La. 

Oct. 26-27—Quarterly Regional Meeting, 
Assn. of Local Transport Airlines, Sahara 
Hotel, Las Vegas, Nev. 

Oct. 26-27—Third Annual Symposium on 
High-Speed Testing, Hotel Somerset, 
Boston, Mass. Sponsor: Plas-Tech Equip- 
ment Corp. 

Oct. 30-Nov. 1—Annual Meeting, Air Traffic 
Control Assn., Deauville Hotel, Miami 
Beach, Fla. 

Nov. 1-3—“Issues and Challenges of Air 
lransportation” Symposium, Hartford, 
Conn. Sponsor: Connecticut General Life 
Insurance Co. 

Nov. 6-8—Special Technical Conference on 
Non-Linear Magnetics, Institute of Radio 
Engineers, Statler Hilton Hotel, Los 
Angeles, Calif. 

Nov. 6-9—1961 Conference and AtomFair, 
Atomic Industrial Forum and American 
Nuclear Society, Conrad Hilton Hotel, 
Chicago, III. 
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Aerojet-General's glass filament winding 
process, AeroROVE, is a simple technique 
FVeyeliter-teli-mu2al-16-h0-1mmelen e-i¢-Laleliare| 

reliability and high load carrying capacity 


per unit weight are required 


Aerojet has built and tested the world's 
largest filament wound rocket chamber. 
This experimental Polaris motor, made of 
a million miles of glass thread, is three 
BOR 


times the size of any glass case ever 


successfully fired 


STRUCTURAL MATERIALS DIVISION 


CORPORATION 
Azusa, California 


A SUBSIDIARY OF THE 
GENERAL TIRE AND RUBBER COMPANY 


THe 
GENERAL 
TIRE 


Engineers, scientists: investigate outstanding opportunities at Aerojet. 








NAILING DOWN 


the furniture WS 
ANS 
\\ \\er” 


Many custom interiors look good when they’re new. But in a short time you disca = 
that hinged panels become loose, joints separate, finishes mar easily and doors don’t 
fit. You may even begin to realize that the shape, size or placement of furniture is 
awkward and uncomfortable. These conditions result from the fact that unseen 
structures of the interior are not properly engineered for the stresses of flight. 

Every AiResearch custom interior is engineered to stand up for the life of the 
aircraft. An AiResearch interior starts with outstanding basic design incorporating 
your requirements. The design may reflect modern styling, preferred by most cus- 
tomers. And in every case, only the finest materials are used. Each piece of furniture 
is beautifully built and hand finished. Construction is lightweight yet rugged 
throughout. So why fly second class in your own aircraft? 

AiResearch is the most experienced company in the complete modification of corpo- 
rate aircraft, including installation of electronic, electrical and instrument systems. 


Send today for our 28-page, color brochure illustrating and describing AiResearch 
custom interiors and the company’s complete facilities. 


CORPORATION AiResearch Aviation Service Division 


International Airport, Los Angeles, calteria / Telephone ORegon 8-6161 





CLEVITE ‘/mRD announces a significant accomplishment —controlled permeability in a wide range of 
materials and structures. This breakthrough moves many advanced aerospace configurations and acces- 
sories closer to design reality. J] Heat flux capacities are unique—as high as 11,000,000 B TU's/sq. 
ft. /hr. measured calorimetrically. Exposure to plasma temperatures in excess of 19,000°F. for many 
seconds is routine. Permeability can vary widely—coarse porous to microporous character with distribu- 
tion ranging from highly uniform to gradated, and controlled both in and transverse to flow direction. 
Suggested applications: cooled structures employing transpiration or internal ablation, fluid injection, 
cold wall combustion, vectoring and other out-front applications. “f/f heat is your problem, you need to 
know the full story on Clevite controlled permeability. Contact Mechanical 
Research Division, Clevite Corporation, 540 E. 105th St., Cleveland 8, Ohio. . = V | a i fF 
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MICRO SWITCH Precision Switches - 


HONEYWELL 


NEW MAGNETIC HOLD-IN SWITCH 


Switch circuit is closed by operation ; 3 When solenoid is energized, 
of the spring-loaded toggle lever. ; ie toggle lever stays in operated 
position, circuit remains closed, 


THE “ET” SERIES includes models with either dou- 
ble-pole double-throw or single-pole double-throw 
circuitry. Turret type solder terminals are available 
for easy, wrap-around connections. “ET” Switches 
are also available with sealed lead wires extending 
at a 90° angle from the base. Where safety requires, 
a pull-to-unlock lever is available which is locked 
out of momentary position. 


“SET” SERIES SWITCHES 





PERMITS REMOTE ELECTRICAL RELEASE 


THE NEW “6ET” MAGSWITCH* is a sealed momentary- 
action toggle switch with a built-in solenoid. When the sole- 
noid is energized, actuation of the toggle lever holds the 
switch in operating (maintained) condition. Breaking the 
solenoid circuit (usually done remotely) releases the sole- 
noid-held lever, converting the switch from maintained to 
momentary condition. Release can also be accomplished by 
manually overriding the toggle lever. 

The precision, double-pole double-throw switching unit 
and solenoid are contained in one compact unit. The “GET” 
measures approximately 244” behind the panel and one inch 


MICRO SWITCH ... FREEPORT, ILLINOIS 
A division of Honeywell 


In Canada: Honeywell Controls, Limited, Toronto 17, Ontario 











“6ET ACTUAL SIZE 








in diameter. This switch requires no auxiliary relays as do 


other remotely controlled switches—another saving in space. 


Switching unit and solenoid sealed within an enclosure 
which has been evacuated and filled with inert gas under 


ressure, which insures reliab peration, regardless of 
t ’ 


changes in atmospheric conditions. An elastomer seal at the 


base of the toggle lever prevents entry of dust or moisture. 
The “GET” meets immersion test requirements of MIL-E- 
5272, procedure 1. See the Yellow Pages for the nearby MICRO 
SWITCH Branch Office or write for Data Sheet No: 121. 


*Trademark 


HONEYWELL 


Honeywell 
MICRO SWITCH Precision Switches 
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The Solar T-350 gas turbine is now in production. It is a rugged, 
reliable engine ideally suited for aircraft starting and multipurpose 
auxiliary power applications./ The T-350 can be used for electrical 
power generation and as a power source for air conditioning, de-icing 
and hydraulic systems./ The T-350 weighs 195 lbs. In varying 
configurations, it produces nominal ratings of 350 hp or 235 kw or 
130 ppm of air at 54 psia. It is available in a combination of air bleed 
and shaft power./ Like all Solar gas turbines, it starts instantly, has 
minimum vibration and is easily maintained. Fuel consumption is low. 
Write to Dept. J-146. Solar Aircraft Company, San Diego 12, Calif. 


Versatile new Solar T-350 gas turbine 
does more jobs more efficiently 





SOLAR 


AIRCRAFT COMPANY 


A subsidiary of International Harvester Company 














This mark tells you 
a product is made of 
modern, dependable Steel. 


Four Skybolt air-to-ground missiles 
ready for action under the wings 
of the Air Force B-52 bomber. * 


Strong steel skin for the Skybolt 


ponents has led to general use of ultra-high- 
strength alloy steels for vital parts of rockets, 
missiles and aircraft. United States Steel has 
been a pioneer in their development. All USS 


An Air Force B-52 bomber will be able to hide in 
the sky and launch four Douglas Skybolt nuclear 
missiles at targets 1,000 miles away when this air- 
launched ballistic missile becomes operational! 
The Skybolt, presently under development, will 
give us another strong deterrent against enemy 
attack. 

To obtain this long range, Douglas designers 
had to trim every ounce of dead weight from the 
Skybolt without sacrificing strength or perform- 
ance. They used an ultra-high-strength steel 
sandwich-rolled between two other steel plates 
to obtain highly uniform gage and extremely 
smooth surface. The result—a steel motor case of 
great reliability. Sandwich-rolled sheets are also 
commercially available for other industrial 
applications. 

The search for stronger, lighter-weight com- 


Aircraft Quality Steels are accurately controlled 
during production to meet military specifications, 
and to assure uniform cleanliness and maximum 
responsiveness to heat treatment. Our metallur- 
gists are ready at all times to help you make the 
best selections. For more information, write 
United States Steel, 525 William Penn Place, 
Pittsburgh 30, Pa. USS is a registered trademark, 


United States Steel Corporation - American Steel 
and Wire Division - Columbia-Geneva Steel Divi- 
sion - National Tube Division - Tennessee Coal 
and Iron Division - United States Steel Supply 
Division - United States Steel Export Company 


United States Steel 





New naval defense concepts are vital in these days of nuclear submarines and guided missiles. One of 


these: A destroyer-class hydrofoil boat guided to lurking enemy submarines by remote sonobuoys. Ford 
. one of the most 


Instrument is now working to turn this new concept into operational hardware 
recent efforts in our 46 years of service to all branches of the armed forces. 


aC FORD INSTRUMENT CO. 


r DIVISION OF SPERRY RAND CORPORATION 
} 31-10 Thomson Avenue, Long Isiand City 1, New York 


Ford Instrument guidance and control components participated in these missile and space ‘‘firsts’’: First Free-World man-into-space 


vehicle (MERCURY-REDSTONE) * First operational ballistic missile (REDSTONE) * First successful launching of a Free-World satellite * First 
successfully recovered nose cone « First successful Free-World space probe. 1.4 


A CREATIVE ENGINEERING AND PRODUCTION TALENT 








TRI- 


SERVICE 
RYAN FIREBEES 


keep more U.S. combat teams “on target” than all other jet targets combined! 


% WITH THE AIR FORCE 


Ryan Firebees will again be the jet 
targets at the Air Force’s World 
Wide Weapons Meet, William Tell 

1961 (Oct. 16-26) . This is the third 
time Firebees have been selected for 
this important meet since 1958 when 
the Firebee pioneered the use of free- 
flying targets at a weapons meet. 
This year, 15 squadrons of the Air 
Force’s best Century Series fighter- 
interceptors will pit their skills 
against Q-2C’s, the most reliable 
“enemy” jet target to challenge the 
Air Defense Command! 


¢ 


geil 


Ititude reliability and low cost per target mission. Ryan Aer 


Ryan Aeronautical Company 


ee WITH THE NAVY 


Since 1956, earlier version Ryan 
Firebees have made hundreds of 
operational flights with the U.S. 
Navy. Today, the newest Firebee, the 
transonic Q-2C, is operational with 
Fleet units of the Navy and ordered 
in quantity for extensive use. Fire- 
bees pioneered as the first jet targets 
selected for Navy Weapons Meets — 
at Operation “Top Gun?’ in 1959— 
and have established unmatched rec- 
ords of reliability for continuous on- 
range performance at these extended 
military competitions. 


Lt compares u ith the recoverable Ryan Furebee jor fig peed 


space 


, San Diego 


pe WITH THE ARMY 


Firebees are flying at White Sands 
Missile Range under Ryan logistics 
10 assemble, fly and main- 

t targets, in coordination 


crews W 
tain the 
Army missile teams. For 
level target needs, Ryan 
1 the successful Firebee 
inch capability, in 1959, 
which now available to all Mili- 
tary Services with all Firebees. 
Newest Army Firebees are transonic 
124-E targets now used to evaluate 
ssiles for both low and high 
rformance. 


with U.S 
Army 
develo} 


ground 


Army mi 
altitude 


RYAN 


2 a 
AEROSPACE 





HAMILTON STANDARD ANNOUNCES... 


4 new static inverters 
pecifically designed for 
aircraft and missiles 


Hamilton Standard has developed a new line of 100-VA and 500-VA 
inverters that establishes an important increase in inverter reliability 
and performance. The units are specifically designed for airborne 
use. They possess extremely high overload and short circuit capacity 
and offer wide operating ambient temperature ranges. The basic 
design is modular and utilizes silicon transistors throughout. The 
packages are small, compact and deliver high over-all power-to- 
weight ratios. 

AS MAIN OR STANDBY AC POWER SOURCE, these new invert- 
ers can now replace much of the rotary equipment presently in use 
on aircraft and missiles for supplying power to: 


e Gyros e De-icing and other heating equipment 
e Radar e Warning and emergency devices 

e Telemetry e Communication equipment 

e Instrumentation e Guidance systems 


CHARACTERISTICS OF 100-VA and 500-VA STATIC INVERTERS 


RATING 100 va 100 va 100 va 500 va 
PART NO. 555546 566480 566470 570250 








Output 

“ 115v 115 or 200 v 115v 115 or 200 v 
} noany ah agate 400+0.25%  40041% 400+1%  400+0.25% 

Phases "4 Three . Single or three =. Single ; Single or three 


Transient Protection — Yes Yes Yes Yes 
Temp. Ranges —55°C to 125°C —55°C to 85°C —55°C to 719°C 9 —55°C to 125°C 











Input 
Voltage (Range) 18-29v de 20-29v de 20-29v de 14-29v de 





—e——— ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee 
SEND FOR YOUR COPY of this illustrated Static Power 
Conversion Guide. Clip coupon and mail to: 
HAMILTON STANDARD; Electronics Department 
Section 74, Broad Brook, Connecticut. 


Name 





ee 








Company___ 
Address 


UNITED AIRCRAFT CORPORATION 


AMIN SUANOARD DIVISION 


ELECTRONICS 





Texaco tells business and government lea - through regular ads like this in 

D BUSINESS WEEK — about the vital cont t local airlines are making to 
American business activity. « This new « reports on ways to use local 

D carriers to increase sales, reduce costs ems, plan promotions, and re- 
lax. « Texaco is proud of its long and ¢ tion with the airlines industry, 

Texaco reports on Local Airline Service for business and pleasure oe 


Unusual vacations for the time-conscious 
are a specialty of the Intra-Alaskan Lines 


Vacationers pressed for time, yet with a yen to do “some- 
thing different” should take a close look at what many of the 
Intra-Alaskan Lines have to offer. 
For example, travelers actually pan for gold north of the 
Arctic Circle on Wien Alaska’s “Polar Sea” tour. Cordova 
Airlines also fly modern day gold seekers to the “Klondike” 
= on their Dawson City Sourdough Tours. And amateur natu- 
oe Cerne oe ralists can watch the annual seal migration first-hand—if 
zing variety of sey . . eae . 
vacation possibilities they get to the Pribilofs via Reeve Aleutian Airlines during 
Galshtis tdsle te July and August, 
panning for gold. 








Local carriers test downtown air service 


Businessmen in a hurry may soon be able to take-off and land almost outside their 
downtown offices—if experiments now underway by several local carriers prove out. 


Allegheny Airlines kicked off its experiment with an application to the CAB for 

scheduled helicopter service in the Washington-Baltimore area. Allegheny plans 

take-off and landing points in downtown Washington and at four local airports. 

Lake Central Airlines is currently testing the Vertol 107 (Vertical Take-Off 

and Landing Aircraft) in both intra-city and downtown to downtown flights. Cities 

getting the benefit of this experiment are: Washington, Pittsburgh, Cleveland, 

Detroit, Toledo, Dayton, Indianapolis, Lafayette and Chicago. 

Ellis Air Lines in Alaska already offers its own kind of downtown to downtown VERTOL 107, built by 

air service. Ellis sidestepped the problem of lack of airfields by landing passengers Ca, enevien OE yee 
gers, or 3% tons of 


on the water right in front of their destinations. Sociaks. ut 108 ook: 


cruising speed. 


Switch to air freight enables one firm to scrap warehousing ... save $360,000 a year 


Local carrier freight service makes “all the way by air” delivery possible. Air freight 
may be stirring up a quiet revolution in warehousing. An indication is the recent move by 
one of the nation’s biggest electronics firms to scrap its entire warehouse system in favor 
of a single central supply depot — shipping 100% by air. e Results are eye-open- 
ing. Inventory is down $2 million. Operating expenses slashed by $360,000 a 
year. Best of all — dis- tributors can expect delivery within 48 hours after 
placing orders. e Fast, efficient local airline freight service makes this “all 
the way by air” deliv- ery possible. Last year, local carriers flew a whop- 
ping 5% million tons of cargo in and 
out of 564 cities—a tonnage increase of 
200% over 1950. e Local service airlines 
are now girding for an even bigger 
expansion in the 60’s. New Cenvairs 
just bought by Trans-Texas Airways, 
for example, will triple the cargo-carry- 
ing capacity of just one line, 





$n 


HUGE ALL-CARGO PLANES boost air freight efficiency and economy. 
General Dynamics all cargo CANADAIR 44, shown here, flies 65,000 lbs. 
at 400 mph. Unique hinged tail permits fast “straight-in” loading. 


ROSTER OF LOCAL SERVICE AIRLINES: (Domestic) Allegheny « Bonanza 


Information on how local airlines contribute 
e Central « Frontier « Lake Central « Mohawk ¢« North Central « Ozark 


to America’s business growth .. . prepared by 
oe e Pacific « Piedmont « Southern « Trans-Texas ¢ West Coast « (Intra- 
Texaco Inc., Aviation Sales Department, 135 Hawaiian) Aloha « (intra-Alaska) Alaska « Alaska Coastal « Cordova e Ellis 


East 42nd Street, New York 17, New York. e Northern Consolidated « Reeve Aleutian * Wien (International) Caribair. 
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Satellites of the U.S. Air Force MIDAS 
(Missile Defense Alarm System) pro- 
gram are designed to see a weird infra- 
red world — a complex pattern of heat 
waves. As they endlessly circle the earth, 
they’d pay no attention to the patterns of 


peace: the intense heats generated by 
foundry, forge, and factory. But should 
an all-out missile attack be launched 


This is all 
MIDAS would 


against us, MIDAS would report it in- 
stantly — doubling the warning time we’d 
get from present systems. 

To tell in advance how MIDAS will 
work when actually on orbit, Lockheed 
put its infrared components aboard the 
Agena satellites originally used in the 
Air Force’s trail-blazing Discoverer pro- 
gram. This happy hybridization is con- 





gia ater ae 





tributing significantly to the MIDAS 
development program — at a minimum 
cost in days and dollars. 
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NEW JET TIRE 


Here’s another B.F.Goodrich first in tires ...a fabric 
tread jet tire with a built-in ‘‘ wear indicator.” A thin 
layer of light colored rubber at the bottom of the 
wearable skid depth signals you when it’s time for tire 
replacement. This tire increases safety, and simplifies 
maintenance, since worn tires can’t be overlooked. And, 
if you plan to retread, the “‘ wear indicator”’ helps avoid 
running the tire beyond the point where it can be re- 


SHOWS YOU WHEN IT 
NEEDS REPLACING! 


’ 
4 
Z 


treaded. This BFG improvement seems simple, mechani- 
cally, yet it required intensive development to assure 
compatibility of compounding. It is now available—at no 
extra cost—on all high speed fabric tread tires for military 
and commercial jets. For your requirements check your 
BFG sales representative. B.F.Goodrich Aviation Products, 
a division of The B.F.Goodrich Company, Department AW’ -9B, 
Akron, Ohio. 


Nakties aviation products 





EDITORIAL 





The Military Space Role—I! 


We are at a critical crossroad in our national space 
program. The top political levels of our government are 
now convinced of the necessity for a vigorous, expand- 
ing national space program and are willing to provide it 
with adequate financial support. Even many of the 
original scientific skeptics who scoffed at the value of 
space exploration have changed their tune in light of 
space technology’s achievements during the past few 
vears and the portent for the future. 

But unless this vastly expanded space program is 
properly organized and managed to meet all of the na- 
tional requirements in space technology, both military 
and civil, it will hardly pay the proper future dividends 
that this vast investment should vield. There is not vet 
a clear indication that military space requirements are 
receiving more than cursory consideration at any of the 
top government levels that are absorbed in the prob 
lem of organizing and managing the new, expanded 
national space program. Defense Department represen 
tation on the joint policy groups handling liaison with 
the National Aeronautics and Space Administration is 
composed of personnel only remotely in touch with the 
military organizations which have developed major space 
technology capabilities and are wrestling with future 
requirements. As a result the work of these joint DOD- 
NASA committees has been largely concerned with the 
amount of support in skilled personnel, facilities and 
hardware the military must provide for NASA pro- 
grams. 

The National Space Council which was organized 
specifically to handle this problem has no adequate mili 
tary representation nor has it shown any concern as to 
whether the national space program will meet military 
as well as civil space requirements. 


Technological Divergence 


There are vastly diverging requirements between mili- 
tary and civil space technology. For example, the NASA 
Mercury program has been concerned solely with simple 
ballistic re-entry for its manned orbital capsules. While 
this may provide a large amount of interesting scientific 
data, it represents a technical dead end from the view- 
point of military re-entry requirements where the pri- 
mary consideration must be the ability to re-enter and 
reach a pre-selected point on earth—either a target or 
landing facility. A far broader exploration of the entire 
range of re-entry techniques and problems, including 
extremely high velocity re-entry speeds, will be required 
to lay the proper research foundation for military appli 
cations. 

Yet there is very little in sight along this line in the 
current NASA programs, and even the USAF Dyna 
Soar program which aimed in this direction is cur- 
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rently stalled in the ¢ Pentagon decision-making 
bayous 

Bioastronautics is al 
civil requirements divers 
95% on the existing m 
support its Mercury pro 
tinued military develop 
nautics capability while 
technical empire in this 
taxpayer are bound to 

There is much work 
of orbital rendezvous, sat 
tenance and spaceborne 
before a sound techn ndation can be laid for 
effective military satellit fense systems. Yet NASA 
has little interest and lly no requirement in this 
area for its scientific itions although it may be- 
latedly generate some in this field to forestall 


any military criticism. 


rea where military and 
NASA has had to rely about 
ipability in this field to 
but is blocking any con- 
f this existing bioastro- 
ineuvers to build its own 
Both technology and the 
f this trend prevails. 
done in the whole area 
locking, inspection, main- 
iwainst hostile satellites 


Unified Effort Required 


The basic problem facing in the organization 
and management of tl y»anding national space pro- 
gram is not a simple is f military versus civil control 
or requirements Th e not sufficient technical 
resources in space te available now—nor are 
they likely to be avai the critical period of the 
future—to construct tw rate space establishments 
duplicating each othe: problem resolves itself 
into using the availab rces, both civil and mili- 
tary, and the resources that will become available from 
to organize a truly national 
meet military and civil re- 
for a successful exploita- 

matters stand now, the 
ea of space technology— 
being neglected and subor- 
ess urgent requirements of 


the expanding space bu 
program that is designe 
quirements and to pave 
tion of space in both a \ 
most important and 

the military requirem« 
dinated to the less vita 
civil scientific explorat: 

In the world in whi 
lenge of the Soviet | 
military technology, 
increasingly urgent req 
bility to goals which | 
survival. The shadow 
capability already lies ur land. 

The time to change ace policy is now. If we 
wait until Soviet spa ons confront us or until 
somebody in the Pent E Ring can write specific 
ments we will again be too 
Soviets with an area of in- 
icross the entire spectrum 


—Robert Hotz 


ve today, where the chal- 
growing in every area of 
little sense to subordinate 
ts for military space capa- 

bearing on our ultimate 
wing Soviet military space 


military space systems 1 
late and we will present 
creasing military vulner 
of space technology. 





300,000 


psi 


Designing with the SPS EWB 30 bolt means working with a 
fastener which has nearly twice the ultimate tensile strength 
of 10 years ago (1951—160,000 psi, 1961—300,000 psi): a 
proportional increase in shear (1951—95,000 psi, 1961— 
180,000 psi); and three times the fatigue endurance (1951— 
40,000 psi, 1961—120,000 psi). The EWB 30 has a strength- 
to-weight ratio comparable to that of titanium. 

This “‘new era’”’ bolt is fabricated of vacuum melted steel, 


cadmium plated by vacuum deposition to eliminate hydrogen 
embrittlement. The result is a fastener certified by SPS for 
the 300,000 psi level. 

To insure the full use of the EWB 30’s inherent strength, 
SPS offers a complete fastening system, which permits a 
full 80% of the yield strength to be realized. System com- 
ponents include: 


e Specially designed socket wrench—contacts 
bolt head or nut in stronger midportion 
of wrenching areas 


e Load bearing washer—prevents loss of 
clamping force through indentation of 
either boit head or nut into materials 
being fastened 


e Preload Indicating Washer (PLI)—accurate 


\ preloading to 80% of yield can be achieved 
3° : 
SS consistently 


EWB 30 and FN 30 locknuts are available in sizes #10-32 
through 34-16. A shear bolt and nut combination is available 
in protruding (EWSB 30) and flush head styles (FST 30, 
FSH 30) for 180,000 psi shear strength. 

AIRCRAFT/MissILE Division, SPS, STANDARD PRESSED STEEL 
Co., JENKINTOWN 3, PENNSYLVANIA * SANTA ANA, CALIFORNIA 


where reliability replaces probability 


Atlanta, Ga. e Dallas, Tex. « San Diego, Calif. e Seattle, Wash. 
Tuckahoe, N.Y. » Wichita, Kans. 


IN EUROPE: Elektro- Metall Export G.m.b.H., Disseldorf, West Germany 





WHO'S WHERE 





In the Front Office 


Roy L. Ash, president, Litton Industries, 
Inc., Beverly Hills, Calif. succeeding Charles 
B. Thornton, now chairman and chief ex 
ecutive officer. 

David F. Sanders, a vice president, Lock 
heed Aircraft Corp. Mr. Sanders continues 
as president of Lockheed Electronics Co., 
Plainfield, N. J. 

Neil P. Whitney, president, Aircraft Ra- 
dio Corp., Boonton, N.J., a subsidiary of 
Cessna Aircraft Co., succeeding William 
F’. Sauers, resigned. 

Phillip R. Heim, a vice president, Royal 
Industries, Inc., and president of the Vard 
Division, Pasadena, Calif. Also: Dr. Nathan 
W. Snyder, vice president and director of 
rescarch and engineering, Royal Research 
Corp., Hayward, Calif., a subsidiary of 
Roval Industries, Inc 

James Hollis, president of Rixon Elec 
tronics, and Gordon Frederick, of Thomp 
son Ramo Wooldridge, elected directors of 
White Electromagnetics, Inc., Bethesda, 
Md 

George C. Dacey, vice president-research, 
Sandia Corp., Albuquerque, N. M 

Wilhelm F. Juptner, vice president and 
general manager, Babcock Relays Division 
of Babcock Electronics Corp., Costa Mesa, 
Calif., and Carl L. Martin, vice president 
marketing 

John J. Connolly, vice president, Litton 
Systems, Inc., Beverly Hills, Calif., and 
general manager of Data Systems Division 

Alfred J. Pote, senior vice president and 
assistant to the president of Page Communi 
cations Engineers, Inc., Washington, D.C., 
a subsidiary of Northrop Corp 

James H. Thompson, vice president and 
general manager, Industries Division of 
Chicago Aerial Industries, Barrington, III 

David A. Edwards, vice president-finance 
and assistant to the chairman of Slick Air 
ways, Inc 

S. Edward Franklin, vice president-manu 
facturing, Canadian Aviation Electronics, 
Ltd., Montreal, Canada 

The Hallicrafters Co., Chicago, IIl., has 
elected the following as_ vice presidents 
Edward Bishop, Jt., treasurer; H. Kenneth 
Hudson, general sales manager, Military 
Division; William F. Frankart, director of 
engineering; John C. Mathews, director of 
purchasing; Frederick Trowbridge, director 
of quality control 

R. T. Mathias, vice president-sales, Leach 
International, S.A., Zurich, Switzerland 

George A. Banino, vice president and 
general manager, Communications System 
Department, ITT-Kellogg Division of Inte: 
national Telephone and Telegraph Corp., 
Chicago, III 

Edwin S. McCollister, division vice presi 
dent-marketing, Electronic Data Processing, 
Radio Corporation of America, New York 

David F. Devine, secretary, American 
Bosch Arma Corp., Garden City, N.Y Mi 
Devine continues as a vice president and 
treasurer 

Foster G. Whitford, assistant to the vice 
president and general manager-technical, 
Amcel Propulsion, Inc., Asheville, N.C 

(Continued on page 99) 





INDUSTRY OBSERVER 


> Requests for proposals for a systems feasibility study for Aerospace Plane, 


a vehicle which would fly from earth to orbit return, are expected to be 
issued by USAF before the end of this vear 


> First launching of a boilerplate Apollo spacecraft is tentatively scheduled 
for 1963 aboard the seventh Saturn vehicle. Largest team among the two 
separate companies and three teams bidding probably is the one headed by 
McDonnell. It has Lockheed’s California Division for the service module; 
Ling-Temco-Vought for the command module; Hughes for communications 
and displays; Minneapolis-Honeywell for controls; Northrop’s Nortronics 
Division for guidance production, and the Radioplane Division for recovery 
apparatus, and Garrett’s AiResearch Division for capsule life support system. 


B turboprop transports 
Khan claimed during his 
West’s only trustworthy 
kheed F-104 jet fighters 


> Watch for Air Force to order four Lockhe 
for delivery to Pakistan, Pakistani Premier A 
recent visit to the U.S. that his nation w 
ally in the Middle East. He also is recei 
and Sidewinder missiles through the U.S 


> United Aircraft Corp. has offered to buy the Middletown, Conn., nuclear 
aircraft engine laboratory from USAF. Although research by United’s Pratt 
& Whitney division directed toward aircraft engines, has been greatly 
reduced since the cancellation of the Aircraft Nuclear Propulsion project, 
United apparently sces promise in its liquid metal reactor system, possibly 
for seaborne or commercial application. 


Research Projects Agency 


> Decision is expected by Oct. | in the Ad 
inager for Vela Hotel, 


Air Force competition for an over-all cont 
the project aimed at detection of nuclear pace (see p. 31). Ap- 
proximately a dozen companies submitted in mid-August. They 
included General Dynamics/Astronautics, S Technology Laboratories, 
Space General Corp., Raytheon and Bendis Agena B vehicle will be 
used to orbit two experimental payloads 


> Army hopes to complete evaluation of proposals for development of its 
Field Army Ballistic Missile Defense System (Fabmids) by the end of Sep- 
tember. Six firms which headed teams working on funded Phase I studies 
have all bid for development. They are General Dynamics/Astronautics, 
General Electric, Hughes, Martin, Raytheon and Sylvania. 


> Request for industry proposals on Syst +77-L, the Nuclear Detection 
System (Nudets), were scheduled to be sent t \ir Force Electronics 
Systems Division last week (AW Sept. 4 ESD also plans to pro 
cure several extremely large phased-array t) for space surveillance 
and tracking as part of Air Defense Commat l'rack System (496-L) 


> Lockheed C-130E, long-range version of the C-130 ordered by Military 
Air Transport Service, has been flown successfully at its maximum design 
weight of 155,000 Ib. Flight, conducted at Georgia Division, lasted 
1 hr. 58 min. (see photo p. 72). 

ite is undergoing wind 


\dmunistration’s Ames 
ire to begin in mid 


> Northrop Radioplane Division’s Glide-S 
tunnel tests at National Acronautics 
Research Center. Tests began Sept. 11. D 
October at Edwards AFB 


> USAF plans to launch 18 Discoverer vehicles annually at a rate of three 
launches every two months. Time between launches averages 22 days—5 days 
for assembly of the vehicle, 14 days on the pad and three days to rehabilitate 


the pad for the next shot. 


> Czechoslovakia is developing a tilt-wing | ircraft of Czech design 
Tests on a small model are under way 1 Wing, piston engines and 
propellers are in the vertical position at tak make the transition to 
horizontal for forward flight 
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Witting into re-entry from outer space, NASA’s Project Mercury manned 
orbital space capsules must face a violent temperature rise. To protect the rear 
body walls from the terrific heat —plus violent erosive forces of the air—two 
alloys, produced by Haynes Stellite Company, were among those selected by 
the capsule builder. Rolled into thin sheet, these alloys dissipate the 

frictional heat by radiation outward into space —even as they maintain ample 
structural strength and outwit erosive attack. 

HaynkEs alloys that resist temperatures of over 2000 deg. F.—for long 

periods and under great stress—today serve in many hot spots. Resistance 

to stress, thermal shock, erosion, corrosion, and fatigue makes these alloys 
extremely useful in jet engine turbine wheels, in ramjets, missiles, rockets, 
and manned space capsules. 

Whether investment- or sand-cast, rolled, wrought, vacuum melted, or air 
melted, there’s a HayNEs high-temperature alloy to meet your needs. 


Astronaut’s pressure suit, with 
prototype HAyNEs alloy-clad space aLLOw S 
capsule. 
HAYNES STELLITE COMPANY 


Division of Union Carbide Corporation 


Address inquiries to Haynes Stellite Company Kokomo, Indiana 


270 Park Avenue, New York 17, New York 


“Haynes” and “Union Carbide”’ are registered trade marks of Union Carbide Corporation 











Washington Roundup 


Decision on whether to spend $694.5 million extra voted by Congress for pur- 
chase of B-52 bombers and to increase the B-70 program to full weapon system status 1s 
awaiting action at the White House. There ar t that Defense Secretar 
Robert McNamara continued to oppose spending when he forwarded his 
recommendations to the President. Mr. Kennedy 1 the choice of overriding 
McNamara or inviting trouble on Capitol Hill iit until Congress leaves 
town to reveal his decision 


Bomber Decision 


Hiller for $6,639,880 raises 


Army’s purchase of 200 more light helicopters from 
Zuckert’s recent premature 


still another question about Air Force Secretary Eugene 
announcement that the Vought-Hiller-Rvan team vw | for the tri-service VTOL 
contract. This caused a furor in the Secretary of Def fice, partly because it was 
a one-service announcement on a tri-service project irtly because current prac- 
tice is to try to spread defense business around possible. Whether the 
Army-Air Force recommendation for the Vought-H n team will be accepted is 


still uncertain. 


Aeronautical Research Despite the recent clamor for more aeronautical research by government, climaxed 
by Project Horizon’s call for a senior technical group within National Aeronautics 
and Space Administration to direct aviation devel NASA Administrator James E. 
Webb is showing no inclination to create a top-le\ utical office. 

In the NASA reorganization now being worked out, Webb wants to move away 
from what he considers compartmentalization of research activities, NASA has said 
frequently that it is keeping up with the state of t t in aeronautics and meeting 
requirements of the military services and airfran facturers. It points out that 

NASA spent several hundred man-vears in reseat B-70 program, which has 
only mild Pentagon support, and has several dozer designs for a supersonic 
transport, an innovation for which the airlines ha ttle enthusiasm 

Gen. Earle E. Partridge, USAF (ret.), a trustee of Aerospace Corp., is heading the 
committee that is preparing plans for the national command and control system (AW 
Sept. 11, p. 21) requested by President Kennedy. M L.. G. McCallom is directing 
one of the committce’s task forces 


Assault on Records ___ Specific plans for an all-out assault on world aviation records are being made by 
National Aeronautic Assn., Air Force, Army, Navy, Federal Aviation Agency, NASA 
and civilian organizations. \laj. Gen. Al Bovd, USA t s heading a committee 
that is determining what record captu rting aircraft from more 
important missions. It met for the first time | Mahlman, secretary of 


NAA’s contest board, is coordinating the work. | > of the 422 Federation 


Acronautique Internationale r¢ 


Since someone computed the cost of sending Cdr. Alan B. Shepard on his ballistic 
space flight at $2.23 for each U. S. citizen, NASA | about 70 gifts for that 
amount. Its charter allows the agency to keep any gift carries no stipulation. 
In the past several months, NASA has turned $75 to t rreasurv Department 
spa ff NA will use the monev but 


+ 
t 


from unsolicited contributions toward the 
has spent none of it so far. 


Air Force Assn.’s cancellation of plans to hold it id World Congress of Flight 


next September have worsened NAA’s chances for sponsoring the FAI convention and 


world aviation championships the U. S.. w been held at the same 
14 


time. Defense Department objected to one con that would have diverted 
$450,000 in defense funds to NAA for that p ither Defense nor State 


Department has vet advised the Senate Foreign R mittee of its views on 


a similar bill 
NAA must know by Oct. 13 whether it will get tl 1oneyv because invitations must 


be issued. AFA cited the world situation as its 1 finite postponement of 
the Congress, but lack of progress with the NAA recent decision not to 
allow manufacturers’ exhibits in allowabk t undoubtedly contributed. 


AF A’s 1962 convention and space Pano s scheduled 


Convention Problems 


Attrition in the selection of Navy aviators for pro1 n from commander to captain 
has become so severe because of the great numb ommissioned early in 
World War II that a recent promotion list includ f the academy graduates 


and 20% of the non-academvy fliers 


. ; , ame 
Pentagon's newest security classification, used in conversation and never on 


paper, is “confidential with a small c.” [t mean \\ bout to tell vou doesn’t 
affect national securitv but if you attribute it t ee 


—Washington Staff 
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Saturn Booster Awards Are Due This Year 


NASA asks 37 firms to first bidders’ meeting Sept. 26; 
two-contract project could be a billion-dollar effort. 


By Edward H. Kolcum 


Washington—Contracts to build and test two Saturn booster configura- 
tions, which could grow into a billion-dollar effort, will be awarded to two 
separate contractors before the end of the year by the National Aeronautics 
and Space Administration. A conference for 37 prospective bidders for the 
S-I booster stage will be held in New Orleans Sept. 26, and a similar con- 
ference on the S-IB stage is being scheduled in October. 

Bidders .this week will inspect government-owned plant facilities at 
Michoud, La., where both boosters will be fabricated. 


Bids for the S-I project will be due 
Oct. 16 and will involve assembly of 
the eight-engine booster stage. NASA 
late last week decided that S-I and 
S-IB projects will be a split procure- 
ment, meaning that they will be 
awarded under separate contracts. Win- 
ners will jointly occupy the Michoud 
plant. The S-IB is a cluster of two 1.5- 
million-Ib. thrust Rocketdyne F-1 en- 
gines. 

NASA last week awarded a $140- 
million contract to Space and Infor- 
mation Systems Division of North 
American Aviation, Inc., for develop- 
ment of the S-II Saturn stage and pro- 
duction of 10 S-II vehicles. The S-II, 
a cluster of four Rocketdyne J-2 en- 
gines, will be the second stage of the 
Saturn C-3 launch vehicle, which will 
use the S-IB cluster as booster. 

NASA’s Marshall Space Flight Cen- 
ter at Huntsville will assemble the first 
11 S-I boosters and the winner of the 
booster contract will begin production 
with the 12th vehicle. Marshall also 


is doing the preliminary design work 
for the S-IB stage, and probably will 
fabricate one static test model. Under 
the present plan, the contractor who 
wins the Saturn booster contract will 
complete design and development of 
the S-IB, and produce all flight 


boosters. 


Michoud Selected 

The agency recently selected Mi- 
choud as the site for both S-I and S-IB 
booster production (AW Sept. 11, p. 
30), and this site may also be used for 
assembly of the liquid-propellant Nova 
launch vehicle—a cluster of eight F-1 
engines producing a total thrust of 12 
million Ib. The plant will be operated 
by the winner of the booster competi- 
tion, under the executive management 
of the Marshall Center. 

Award of the booster contract will 
place all Saturn hardware components 
with industry. The Saturn program now 
consists of these two vehicles: 





state officials will attend the briefing. 


conference: 


Electric Corp. 


Prospective Saturn Bidders Listed 


Washington—Competition for the Saturn booster contract has long been awaited 
by the aerospace industry (AW Sept. 4, p. 25), and it marks the first in which the 
automobile industry is making a strong bid to enter the large launch vehicle market. 

Companies which have been invited to the bidders’ conference, to be held 
Sept. 26 in New Orleans, La., will be briefed on the project, plant facilities of 
nearby Michoud where Saturn boosters will be fabricated, and on the area. Louisiana 


The National Aeronautics and Space Administration last Friday invited the follow- 
ing firms to inspect Michoud facilities this week, and to attend the Sept. 26 bidders’ 


Aerojet-General Corp.; American Machine & Foundry Co.; Avco Corp.; Beech 
Aircraft Corp.; Bell Aerosystems Co.; Bendix Corp.; Boeing Co.; Brown Engineer- 
ing Co.; Chance Vought Corp.; Chrysler Corp.; Douglas Aircraft Co., Inc.; Firestone 
Tire & Rubber Co.; Ford Motor Co.; General Dynamics Corp.; General Electric 
Co., Inc.; General Motors Corp.; General Precision Equipment Corp.; Goodyear 
Aircraft Corp.; Grumman Aircraft Engineering Corp.; Hayes Aircraft Corp.; Hughes 
Aircraft Co.; Kaiser Industries Corp.; Lockheed Aircraft Corp.; Martin Co.; McDon- 
nell Aircraft Corp.; Minneapolis-Honeywell Regulator Co.; North American Aviation, 
Inc.; Northrop Corp.; Raytheon Co.; Republic Aviation Corp.; Ryan Aeronautical 
Co.; Sperry Rand Corp.; Sylvania Electric Products, Inc.; Temco Electronics & 
Missiles Co.; United Aircraft Corp.; Western Electric Co., Inc., and Westinghouse 











eC-l: the SI booster topped by a 
Douglas S-IV stage, consisting of a clus- 
ter of six Pratt & Whitney RL-10-A3 
engines. The booster is a cluster of 
eight Rocketdyne H-1 kerosene-oxygen 
engines, each producing 188,000 Ib. 
thrust, for a sea level thrust rating of 
1.5 million Ib. The S-I is 21.6 ft. in di- 
ameter and §2 ft. high. The S-IV, 
which produces 90,000 Ib. thrust in a 
vacuum, has 17 ft. dia., is 40 ft. high. 

e C-3: the S-IB booster plus the North 
American S-II second stage and the 
Douglas S-IV third stage. This configu- 
ration is designed to place 80,000 Ib. 
into a 300-mi. earth orbit, 30,000 Ib. 
on an escape trajectory or 20,000 Ib. on 
a Mars or Venus trajectory. 

Several other Satutn configurations 
are under study, but C-] and C-3 are 
the only versions approved. Plans for a 
C-2 configuration—an S-I booster with 
an S-II second stage and S-IV third 
stage—have been scrapped. Studies are 
being made on a C-4 vehicle, based on a 
booster of four F-1 engines (AW Aug. 
28, p. 30), and a solid propellant ver- 
sion paralleling the C-3. 

NASA feels that from a_ timing 
standpoint, the solid-fueled Saturn can- 
not compete with the liquid propellant 
version, but that a competition exists 
“further down the road”—between 
liquid and solid Nova vehicles. Air 
Force is developing the solid-propellant 
Nova to NASA’s specifications. 


Rendezvous Approaches 


Meanwhile, NASA Administrator 
James E. Webb indicated last week 
that orbital rendezvous of vehicles is 
being considered as an alternative to 
direct flights for putting payloads on 
the moon. If rendezvous appears feasi- 
ble, the Saturn C-] and C-3 launch 
vehicles loom as major payload carriers 
in U.S. moon landing and interplane- 
tarv flight programs. If it is not feasible, 
major missions will have to wait for 
Nova. 

Dr. Arthur Kantrowitz of Avco Corp., 
writing in Aviation Weex (Sept. 4, 
p. 60), said an orbital assembly program 
could result in a manned space station 
in two to three vears. 

There currently are at least five dis- 
tinct techniques under study in the 
rendezvous field: 

e Earth orbit assembly, in which a lunar 
or planetary spacecraft would be as- 
sembled by launching multiple pay- 
loads, to be joined while in a 300-mi. 
orbit. 

e Lunar rendezvous and assembly, for 
interplanetary flights. Multiple payloads 
would be launched directly to the 
moon, assembled there and launched 
to the planets. 
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MICHOUD ORDNANCE PLANT, inactive since shortly after the Korean War, is located in Louisiana at the confluence of the Michoud 
Canal and the Louisiana Intracoastal Waterway, about 15 miles from New Orleans. Plant could prod 


e In-transit rendezvous and assembly, 
where pavloads would be launched in 
euck succession from the earth, joined 
t-zcther between the earth and the 
moon, where the lower pull of gravity 
lessens the rendezvous problem, and 
landed on the moon as a larger vehicle 
than mav be launched in one shot. 

e High-orbit assembly, similar to the 
300-mi. orbit except that the apogee 
would be several thousand miles, where 
the effects of gravitv are low. Advan- 
tage of this svstem over the in-transit 
method is the opportunity to try again 
if the target is missed at first. 

e Refueling in an earth orbit, in which 
tankers would rendezvous with a mis- 
sion module, for both lunar and plane- 
tarv flights. 

Some scientists are convinced that 
rendezvous and assembly in orbit or 
in transit is the only way to leapfrog 
the Soviet Union in space exploration. 
A NASA Marshall Center study con- 
cludes that from timing and economic 
standpoints, Saturn vehicle rendezvous 
is more attractive than direct ascent. 
Air Force Systems Command is devel- 
oping rendezvous, docking and sealing 
techniques. AFSC’s Space Systems 


these 
inter 


Division has a requirement for 
operations in its Saint satellite 
ception-neutralization program. 

Rendezvous would give an 
ingly important role to the Saturn C-3, 
which was originally conceived as the 
vehicle to carry the Apollo spacecraft 
into a circumlunar orbit. This vehicle 
will be about 200 ft. tall, including the 
Apollo payload, and its stages will have 
these characteristics 
e Booster—S-IB, a 2.4-million-lb. liftoff 
weight, with 3-million-lb level 
thrust. Specific impulse of the kero- 
sene-oxygen fuel is 260 sec. at sea level. 
Propellant weighs 1.5 million lb., and 
the structure about 900,000 Ib. 
e Second stage—S-II, with a weight of 
786,500 Ib., of which 550,000 Ib. is 
the hydrogen-oxygen propellant. Thrust 
in vacuum is 800,000 Ib., and specific 
impulse 422 sec. 
e Third stage—S-IV, with a weight of 
190,000 Ib., of which 158,200 Ib. is 
hvdrogen-oxygen propellant. Vacuum 
thrust is 90,000 lb., and specific im 
pulse 420 sec. 

Work statement for the S-I and S-IB 
stages is now being prepared by NASA, 
and is expected initially to call for fol- 


increas- 


SCad 
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cause of its large size—846 acres—could 
be developed to assemble the Nova 
launch vehicle. Saturn boosters will be 
taken to the Atlantic Missile Range by 
barge. Shipment will take about a 
week, compared with the 10 days re- 
quired to go from Huntsville to AMR. 

The plant is located on the Michoud 
Canal, which connects with the Gulf 
Intracoastal Waterway to the Missis- 
sippi River Gulf Outlet Canal, now un- 
der construction. 

Meanwhile, NASA is proceding with 
condemnation and acquisition actions in 
expanding AMR to handle C-3 and 
Nova launch sites (AW Aug. 28, p. 30). 

The Army Corps of Engineers, as- 
sisting NASA in acquiring the 80,000- 
acre tract, has announced a three-part 
evacuation timetable for residents. First 
section, on which Saturn C-3 pads will 


be built, must be cleared by next Feb. 
28. Second tract, which includes the 
land between the present AMR bound- 
arv and Playalinda Beach just below 
the C-3 launch sites, must be cleared 
by next June 30. 
Third segment, which includes all 
the rest of the land to be acquired, 
must be evacuated by July 31, 1963. 
This timetable indicates NASA in- 
tends to start work on the C-3 complex 
quic klv, since there is extensive swamp 
land on the site which will require 
dredging and filling. Some additional 
fill will be required for roads, which 
must be built to take the heavy loads. 
Nova launch sites are on relatively 
high ground, but considerable fill is 
needed to bridge the Banana River and 
swamp land between the Nova pads and 
the industrial area. 


Top Contenders for Nova Contract 
Survey Potential Production Sites 


Washington—Leading contenders for 
development of the Nova solid booster 
are taking options on likely develop- 
ment sites in Florida and Texas in the 
expectation that Air Force will dictate 
location of the plant. 

Aerojet-General Corp., for example, 
has an option on land in Dade County, 
Fla., near Homestead, and is looking 
over several other Florida areas such as 
Eglin Field and land near Panama City. 

Aerojet also has options on land near 





Conference Hope Ends 


The U.S. office planning for the 
United Nations Conference on the 
Peaceful Uses of Outer Space will be dis- 
banded Sept. 30, and its responsibilities 
will be absorbed by National Aeronautics 
and Space Administration’s International 
Relations office. 

The move follows about two years of 
fruitless attempts to establish a location, 
time and agenda for an international 
conference on space sponsored by gov- 
ernments. U.S. and the Soviet Union 
have been unable to agree on what na- 
tions would be represented as the inter- 
national committee which would plan 
the conference. 

It is expected that the U.S. staff, 
headed by Dr. John P. Hagen, will be 
reassigned to other scientific and admin- 
istrative jobs within NASA. 

A United Nations spokesman 
Aviation Week that the con- 
ference is on the provisional U.N. 
agenda, but since the conference com- 
mittee has been inactive, it is expected 
that it will submit simply a “not met” 
report. 


told 


Space 
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Corpus Christi, Tex., and is studying 
several coastal locations in California 
and Oregon. An Aerojet spokesman said 
the land search is occasioned by the 
belief that the company ultimately may 
invest from $14 million to $16 million 
in solid booster facilities. 

Other contenders for the Nova con- 
tract, on the basis of their experience 
in the solid booster field, are Grand 
Central Rocket Co., Thiokol Chemical 
Co. and United Technology Corp. All 
those firms, directly or indirectlv, have 
rights to Florida property or are nego- 
tiating for them. 

Most of the firms also are vigorously 
seeking coastal property in other states. 
Access to the sea is a kev requirement 
for solid booster facilities. A spokesman 
for Thiokol said the firm was looking 
over the southeastern coastal 
irea. Company leaders believe having 
rights to land in areas will improve theit 
chances of winning the Nova contract. 

Sen. George A. Smathers (D. -Fla.), 
who is anxious for the solid booster 
plant to be located in his state, told 
Aviation WeEK he is optimistic about 
Florida’s chances. 

Pressure also is being exerted on the 
National Aeronautics and Space Ad 
ministration from states who are bidding 
for its Manned Space Flight Laboratory. 
Right now, all signs point to the selec- 
tion of Houston, Tex., which is favored 
by such influential officials as Vice 
President Lyndon Johnson and Rep. 
Albert Thomas (D.-Tex.), chairman of 
the House appropriations subcommit 
tee which handles NASA’s budget. 
However, there have been renewed pres- 
sures to put the space laboratory in 
Massachusetts and Florida. 

NASA recently showed its sensitivits 


whole 


to the competition between the various 
states by carefully explaining to the 
Senate Aeronautical and Space Sbiences 
Committee why an area adjacent to 
Cape Canaveral, Fla. was chosen for 
the new big booster launch site (AW 
Sept. 11, p. 33). NASA Deputy Direc- 
tor Hugh L. Dryden listed these objec- 
tions to other sites considered: 
e Brownsville, Tex. Hazardous because 
faultv rockets would fall on land unless 
the launch azimuth was limited to be- 
tween 80 and 90 deg. The site also is 
far from existing space facilities. 
e Christmas Island in the Pacific. Facil- 
ities there would be too expensive to 
build and the island is U. N.-owned. 
e Cumberland Island, Ga. The island is 
not close to existing space facilities. 
e Hawaii. It would be more expensive 
to develop an area there than in the 
Cape Canaveral area. Hawaii also is not 
near existing space facilities. 
e Mayaguana, Bahama Island. Same 
shortcomings as Hawaii, and the area is 
owned by Great Britain. 
e White Sands, N. M., missile range. 
Same shortcomings as Brownsville, Tex. 
Meanwhile, House and Senate con- 
ferees last week approved Defense De- 
partment’s request for $12 million to 
initiate construction of solid Nova test 
facilities, with the proviso that specific 
approval must be obtained from the 
House and Senate appropriations com- 
mittees before the money can be used. 
Air Force has estimated the ultimate 
cost of the facilities in the neighbor- 
hood of $100 million. 





Global Surveillance 
System 

our parallel industry studies of global 
surveillance system, SR 178 (AW Feb. 
27, p. 22) are being evaluated by USAF 
after a series of presentations were made 
last month to Aeronautical Systems Divi- 
Indications are that there may be 
another round of industry studies of the 
system, which envisions earth-orbiting 
maneuverable _ satellites 
forming reconnaissance functions. 

The four studies already submitted 
constitute. USAF-funded efforts con- 
ducted by North American Aviation and 
Martin and unfunded studies by General 
Electric and Boeing. If additional studies 
are conducted, or if the program is im- 
plemented, both its name and designa- 
tion probably will be changed. 

Concept of a manned satellite surveil- 
lance system has come under criticism 
within the industry, largely because; of 
the high cost of including men in the 
system. Value of the human observer is 
not believed to justify costs, according 
to this industry view. 

The Dyna-Soar is one of the vehicles 
regarded by USAF as suitable for global 
surveillance system use. 


sion. 


manned, per- 
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Ballistic Rockets 

four of them n Semipalatinsk in Central Asia, 

Seven were in the kiloton yield range, three in the 
ind Oct. 15 “more powerful, 
he areas used last year for four 

1 seas in the same time period. 








Soviets Test Nuclear Devices, 


By late last week, Soviet Russia had exploded ten nuclear devices since Sept. 1, 
one east of Stalingrad and five near the island of Novaya Zemlya in the Arctic. 
megaton range. All were exploded in the atmosphere. Russia also said it will test fire between Sept 
improved” ballistic space boosters into an area of the Pacific near Hawaii that is considerably smaller t! 
test shots of some 8,000 mi. each. Soviet military forces are holding maneuvers in the Barents and Ka 
Marshal K. §. Moskalenko, commander of rocket forces, said Soviet ballistic missiles are “invulnerable t dern means of counter-action.” 
There is some speculation that the explosions near Novaya Zemlya were warheads launched by rockets from sites inside Russia. House 
has approved $30 million for U.S. underground tests. 


The timing of the Russian announce- M , in the Berlin area, there 
ment that it would resume nuclear ts that the East German air 
weapons testing was a ‘calculated “maneuvers” in the air 
thumbing of the nose at the non-aligned West Berlin to test allied 


Nitze Predicts Series 


Of Moves by Soviets 


Washington—It is likely that Soviet 
Russia will “try to force a series of 
Western withdrawals, no one of which 
would . . . require a clear-cut decision 
to go to war, yet in the aggregate 
would constitute a Western defeat,” 
according to Assistant Secretary of De- 
fense for International Security Affairs 
Paul H. Nitze. 

The democracies have patience and 
forbearance, he told the annual con- 
vention of the Army Assn. of the United 
States, but there is a limit. “Any in- 
terference with our essential rights in 
Berlin must be viewed by us as the 
straw that broke the camel’s back,” he 
said. 

Speaking of U.S. capabilities in con- 
ventional forces, he said that the ability 
to commit such forces “makes more 
credible to the USSR the certain 
prospect that we will back our non- 
nuclear forces by the use of our strate- 
gic capabilities should that be neces- 
sary.” 


nations in Belgrade,” he said. “It said, 
in essence, ‘we are strong, we are armed, 
we shall do as we please.’”’ 

Nitze believes that the next 90 
days and beyond may see the ‘est that 
will decide which way the future of 
the world will go. 





Samos III Explodes 

Atlas-D booster of USAF-Lockheed 
Samos III reconnaissance satellite ex- 
ploded on the pad at Naval Missile Fa- 
cility, Pt. Arguello, Calif., shortly after 
engine ignition. An eyewitness reported 
that immediately after the 
started, the long flames in the flame 
bucket began to diminish again as if 
there had been an automatic shutdown. 
Then the rocket began to burn and there 
flames. 


engines 


were three explosions in the 
The countdown had been exceptionally 
clean. 

Samos III was launched Sept. 9. 
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Germany May Order 
JetStar Trainers 


Bonn—West German air force order 
for a quantity of Lockheed JetStar utility 
aircraft for dual use as_ navigation 
trainers and executive transports is ex 
pected in the near future. 

As navigation trainers, the JetStars 
would play a major role in familiarizing 
Lockheed F-104 interceptor pilots with 
the all-weather navigation-fire control 
system in their Mach 2.5 aircraft. 

Announcement of the decision has 
been delayed because of the considera- 
tion of various types of powerplants for 
the aircraft, including the 3,850-lb.- 
thrust General Electric J85, for in- 
creased performance. It is expected, 
however, that the JetStar order will 
stipulate the 3,000-lb.-thrust Pratt & 
Whitney JT12, four of which power the 
present operational model of the aircraft. 
Switch to another powerplant would 
consume time and money in test and 
re-certification trials. 

West German Defense Ministry also 
plans to order a quantity of Sikorsky 
S-58 helicopters for use as executive 
transports, in addition to 90 military 
S-58s previously ordered (AW June 19. 
p. 34). 


X-15 Sets Record 
Of 3,645 mph. 


Los Angeles—Drop in fuel pressure at 
the engine inlet caused NASA test pilot 
Joe Walker to throttle back to 50% 
thrust shortly after launch of the North 
American X-15 in a recent flight to a 
speed record of 3,645 mph. _ 

The fuel pressure warning light came 
on shortly after the X-15 was released 
from the Boeing B-52 mother-ship over 
Beatty, Nev., at an altitude of 45,000 
ft. When the engine was throttled back, 








Arab Republic May Build Turbojets 


Farnborough—United Arab Republic is believed to be entering the turbine 
engine development and production fields as a first step in its drive to establish a 
strong, prestigious domestic aviation industry (AW Aug. 14, p. 23). 

Major indicators include thinly concealed orders to British sources for some 50 
tons of nimonic alloys used in turbine blade manufacture. Orders thus far have 
been placed through a Swiss firm in Zurich, with Alexandria as the final delivery 
point. 

Interested industry officials here believe that, as a starting point, the UAR may 
be tooling for the manufacture of a Soviet engine or possibly the 6,945-Ib. thrust 
Pirno O14 A-1 turbojet whose European production was recently abandoned as a 
corollary to the collapse of the East German aviation industry (AW Aug. 21, p. 72). 

Informal British inquiries have led to Egyptian explanations that the alloys are 
needed for repair work on the powerplants of their Soviet-built MiG-17 interceptor 
forces. These, however, have been largely discounted because of the quantities and 
designated sizes of the nimonic required. 

The UAR government also apparently is meeting with success in its efforts to 
recruit experienced European technicians to form a nucleus for its engine and air- 
frame industry. State-conceived plans include a Mach 2.5 interceptor development 
program. Between 300 and 400 engineers from East and West Germany, Hungary 
and possibly other East European nations already are believed to be in the UAR. 








the fuel pressure rose to normal again 
and the test was completed. Walker 
told Aviation Week that NASA flight 
test engineers had not yet established 
the cause of the engine inlet fuel pres- 
sure loss. 

He said there was no trace of the 
cabin pressurization problem which for- 
merly troubled the X-15. The environ- 
mental system was designed to pres- 
surize the cabin with waste gaseous 
nitrogen boiled off from a liquid nitro- 
gen supply to cool the avionic systems. 
The nitrogen required for this purpose 
proved to be less than anticipated and 
cabin leakage proved to be more than 
anticipated. Since flow rate at the cabin 
exit was uncontrolled, pressure would 
fall and the pilot’s pressure suit inflated, 
making motion difficult. Since then, a 
pressure-sensing valve has been installed 
in the cabin exit to cut the outflow of 
gaseous nitrogen. Walker said pressure 





skeptical.” 





NASA Plans 10-12 Man Space Station 


Washington—Plans are being developed by the National Aeronautics and Space 
Administration for a manned space station “very much larger” than the Apollo 
spacecraft, according to James E. Webb, NASA administrator. 

Webb said President Kennedy and NASA feel it is “inconceivable” that the U. S. 
will stop with the three-man Apollo craft. The next generation station will carry 
10 to 12 astronauts, he said. NASA is considering this in selecting the site for its 
manned space flight laboratory ‘‘so we won't have to build it again in a few years.” 

Webb told the National Press Club here that 2,200 potential problem areas have 
been identified in the Apollo project, and they are now undergoing a third screening 
process. Among the major items in the manned lunar landing project are facilities— 
the launch complex at the Atlantic Missile Range (AW Aug. 28, p. 30); the Saturn 
fabrication site on Michoud, La. (AW Sept. 11, p. 30), and the site for the manned 
space flight laboratory, still to be selected 

Webb predicted that the space program will cost $35 billion over the next 10 
yr., and said 80% of this expenditure will go to industry and universities in contracts. 

He said many early critics of the space program, such as Dr. Lee A. DuBridge, 
president of the California Institute of Technology, “‘are now having second thoughts 
. . . they are taking an active part [in the space program] where once they were 








never fell during the test aside from a 
pre-drop test of his pressure suit—and 
this test was conducted without 
incident. 

The skin of the X-15 reached a maxi- 
mum temperature of 850F. In earlier 
test flights, excessive heating was re- 
ported along the wing surfaces due to 
friction from the turbulent boundary 
laver behind thermal expansion gaps in 
the wing leading edges. To prevent this 
the gaps were covered with flush In- 
conel caps. Walker said the 3,645-mph. 
flight proved them to be effective. This 
was the first time they had been tested 
at extreme speed; they had been tested 
once before at comparatively low per- 
formance levels. 


Navy Training Unit 
Receives 5 HSS-2s 


New York—Flirst training squadron 


equipped with Navy-Sikorsky HSS-2 
helicopters will begin operation at Ream 
Field, San Diego, Calif. 

Five of the helicopters arrived there 
last week. 

The twin-turbine, amphibious anti 
submarine helicopter made what is be- 
lieved to be the fastest crossing of the 
United States by helicopters, covering 
the 2,350-mi. distance from Key West 
to San Diego in approximately 18 flying 
hours. 

Average speed of the helicopter was 
132 kt. 

The helicopters will be assigned to 
Helicopter Anti-Submarine Squadron 
10, a fleet replacement training squad- 
ron based at Ream Field. Helicopter 
Anti-Submarine Squadron 2, also based 
at the field, will be the first operational 
squadron to receive the HSS-2. The 
aircraft will be the Navy's first alt 
weather helicopters. 
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Disarmament Bill Survives Senate Attacks 


Washington—Senate has voted 73 to 
14 to establish a “United States Arms 
Control and Disarmament Agency” 
after many expressions of skepticism 
over the need for such an organization 
in view of the dimming prospects for 
world peace. 

An amendment that would have 
eliminated the key function of the 
agency—the conducting of research and 
development in the disarmament field 
—was defeated by a small margin, 46 
to 43. Sen. Barry Goldwater (R.-Ariz.), 
sponsor of the amendment, objected 
to so broad a charter, declaring that 
“everything is related to disarmament. 
Chere is not anything that I can think 
of that they could not get into that 
would not be related in some remote 
way, at least, with disarmament.” 

Another amendment to refer the 
legislation to the Armed Services Com- 
mittee and postpone Senate floor con- 
sideration until next February, was 
defeated 54 to 33. 

Leading the opposition to the meas- 
ure, Sen. Richard Russell (D.-Ga.), 
chairman of Armed Services Com- 
mittee, argued that the present dis 
armament division of State Department 
“can perform any proper function re- 
lating to gathering data that would 
enable us to advise our President 
if the time should ever come . . . when 
we can sit down and really negotiate 
in good faith in the effort to bring 
about an era of permanent peace.” 

Sen. Russell maintained that the new 
gency will simply duplicate the work 


of Defense Department and Atomic 
Energy Commission, which are spend- 
ing “countless millions of dollars” in 
developing techniques for detecting, 
identifying, and monitoring of weapons. 

“It adopts the policy that has been 
ever the policy of bureaucracies since 
the beginning of time, endeavoring to 
reach out and assume powers that are 
already located in other agencies,” Sen. 
Russell said. 

Under the legislation passed by the 
Senate, the new agency would be lo- 
cated in the State Department and 
headed by a $22,500-a-vear Under Sec- 
retary of State for Disarmament. This 
is the main point of conflict with the 
companion measure unanimously ap- 
proved last week by the House Foreign 
Affairs Committee, which would estab 
lish an independent “Arms Control 
Agency.” The President proposed a 
semi-autonomous “United States Dis 
armament Agency for World Peace and 
Security,” headed by a director operat 
ing under the direction of the Presi 
dent and the Secretary of State (AW 
July 10, p. 29). 

Sen. Russell told the Senate that this 
is not “an appropriate time in world 
historv for us to create a statutory bod\ 

at the same time we are calling 
on the American people to increase de 
fense spending to the tune of $6 bil 
lion over and above the $40 billion that 
was contained in the original budget 
and are calling more than a quarter of 
a million more voung Americans to the 
military service, 





tude of 22,000 mi. 


vehicles for nuclear weapons. 


ARENTS satellites and analysis of data. 





Vela Hotel Contracts Detailed 


Washington—Unclassified contracts let by Advanced Research Projects Agency 
under the Vela Hotel program for detection of atomic detonations in outer space 
and published recently by Senate Foreign Relations Committee, are: 

@ Aerospace Corp., $358,000, from Oct. 1, 1959 to the present, for technical direc- 
tion and systems engineering for satellite and piggyback flights. 

e Lawrence Radiation Laboratory, $1.5 million for a three-year contract starting 
May 1, 1960, for piggyback instrumentation for six satellites to be launched into 
100 to 300 km. orbits to measure radiation backgrounds. 

@ Lockheed Aircraft Corp., $485,000 for an 18-month contract starting Apr. 1, 1961, 
for integration of the Lawrence Radiation Laboratory instrument package into the 
launch vehicle and reduction of telemetry data. 

@ General Dynamics/ Astronautics, $1,998,000 for a three-year contract starting Nov. 
7, 1960, for construction of three ARPA environmental test satellites (ARENTS) 
for measuring the radiation background and performance of components at an alti- 
@ Bendix Systems Division, Bendix Corp., $47,000 for a six-month contract starting 
Aug. 1, 1961, for investigation of the feasibility of prelaunch inspection of space 


© Harvard College Observatory, $173,000 for a three-year contract starting Apr. 1, 
1961, for construction of radio frequency receiver packages to be flown on the 


@ Naval Research Laboratory, $25,000 for consultants for prelaunch inspection. 
e Rand Corp., a continuing contract for operations analysis of factors such as sys- 
tems effectiveness against a determined test ban violator. 
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Bomare B Flight Test 
Program Completed 
oh 


program on the USAF- 
Boeing IM-99B Bomarc B interceptor 
miss! een completed with the 
firing 35th B model missile, the 
last of S6 flight demonstrations called 
search and development 


test program, one of the 
rmed an intercept 400 mi. 
n AFB, Fla., launch site 
t above 60,000 ft. In addi 
um range intercepts, the 
performed minimum 
num altitude missions 
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MA-4 Flight May Advance Manned Orbit 


Washington—Fxcellent performance 
of the Atlas launch vehicle and cap- 
sule systems in the first Project Mer- 
curv orbital flight has revived U.S. 
hopes that a Mercury manned orbital 
mission can be flown this year. 

Mercury Atlas 4 (MA-4) 
launched at 10:04 a.m. Sept. 13 from 
the Atlantic Missile Range to qualify 
the complete booster-capsule configura- 
tion, the capsule in orbit and re-entry, 
and the tracking network and the re- 
covery forces. The mission was the 


Was 


ae 


80th Atlas launched from AMR, and 
the first of the MA configuration fired 
when a vehicle similar 


since Apr. 25, 
destroved because of a 


to MA-4 was 
programer failure. 

After the launch, Dr. Robert C. 
Seamans, Jr., associate administrator of 
the National Aeronautics and Space 
Administration, said the agency has 
scheduled Atlas launches at intervals 
of six to eight weeks. Dr. Seamans and 
NASA Administrator James E. Webb 
both indicated that if the MA-5 flight 


wi 


en me 


MERCURY ATLAS MA-4 vehicle lifts off launch pad at Cape Canaveral, Fla., at 10:04 a.m. 


Sept. 13. Booster put unmanned Mercury capsule in orbit for 84 min. 3 sec. 
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in late October is successful, the MA-6 
vehicle in mid-December could carry 
a man. 

NASA will launch a telemetry pack- 
age with a four-stage Blue Scout rocket 
to check out the entire 18-station 
ground communications network in a 
three-orbit mission. MA-4 mission was 
a single orbit, covering 12 stations. 

After the failure in April, NASA, 
Air Force Systems Command’s Space 
Systems Division and Convair made a 
series of fixes on the Atlas programer 
(AW May 15, p. 29), and later replaced 
faulty transistorized circuits (AW Sept. 
4, p. 37) 

As a result, Atlas performance in 
MA-4 was extremely close to that ex- 
pected. Planned injection velocity was 
25,690 fps., and the actual velocity was 
25,710 fps. Planned perigee was 100.05 
mi., and actual was 99.245. Programed 
apogee was 154.1] mi., and 158.6 mi. 
was attained. 

The Mercury capsule, which was 
McDonnell Aircraft Corp. Production 
Capsule No. 8, contained an electronic 
device which simulated an astronaut in 
oxygen, expelling carbon 
and in heat and moisture 


consuming 
monoxide 
transfer. 
Oxygen consumption was abnormally 
high, and if a man had been a _ pas- 


senger the mission would have been 
terminated after one orbit, according 
to Dr. Hugh L. Dryden, deputy NASA 
administrator. NASA feels the high 
oxygen expenditure was caused by a 
leak, and this malfunction is not con- 
sidered critical. 

Capsule launch was preceded by three 
major holds. The first was caused by 
a squall in the impact area, the second 
by a delay in fueling tanks, and the 
third, which lasted two hours, bv a 
broken shingle bolt in the capsule 
structure. 

The capsule weighed 3,900 Ib. at 
launch. When it was inserted into 
orbit 4 min. 56 sec. after launch, the 
escape tower had been jettisoned and 
the orbital package weighed 2,700 Ib. 
The capsule remained in orbit for 84 
min. 3 sec., when the retrorockets were 
automatically fired by a timer while the 
satellite was over Guaymas, Mexico. 
This station was designated the com- 
mand station to fire the retrorockets if 
the automatic system failed. 

After the retropack and excess reaction 
jet hydrogen was jettisoned, the capsule 
weighed 2,200 Ib. at impact. 

The capsule landed 16] mi. east of 
Bermuda 109 min. after launch. It was 
recovered by the destrover Decatur 91 
min, after impact, in a calm sea. De- 
cision was made to employ a ship pickup 
because the range was too great for a 
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Alpha Alpha 1 and 2 

Washington—Mercury Atlas 4 flight 
will be recorded in scientific history as 
Satellite 1961 Alpha Alpha 1, since it is 
the 25th space vehicle launched in 1961, 
and the 24-letter Greek alphabet must 
be repeated. 

The Atlas vehicle which boosted the 
Mercury capsule also became a satellite, 
and was designated 1961 Alpha Alpha 2. 
Booster went into a very low orbit and 
was not expected to remain aloft more 
than two days. 

I'his was only the second time a U.S. 
booster has gone into orbit. The first 
occurred Dec. 18, 1958, in Project Score, 


also an Atlas-boosted payload. 











helicopter retrieval. The Decatur was 
34 mi. west of the landing point at 
impact. Helicopter pickup is the pri- 
mary recovery method. 

A shepherd’s crook pickup method 
was used, in which the ship went along 
side the capsule, and a bailing wire in 
the capsule neck was hooked by a crew- 
man. The capsule was hoisted on board 
by the ship’s davits 

Sensors in the capsule indicated a 
launch acceleration load of 7.6 g, and a 
re-entry load of 7.8 g. Cabin pressure 
remained constant at 5.5 psi. During 
the flight, an inverter in the environ 
mental svstem fan failed. The svstem 
was switched to a standby inverter by 
ground command. The UHF and HF 
links from the capsule were lost between 
Woomera and Canton Island, but all 
stations reported excellent reception 
while the capsule was in view. Tapes 
used to simulate capsule voice 
transmissions, 

Stations covered by the capsule in 
the first pass were Cape Canaveral; 
Grand Bahama; Grand Turk; Bermuda; 
Grand Canarv: Kano, Nigeria: Zanzi 
bar: Muchea, Australia; Woomera, Aus 


wcrc 





Canada to Order CL-41 
Roval Canadian 


Air Force will soon 
sign contracts to Canadair 
CL-41 jet trainer, probably both the 
CL-41A version and the 
CL-41R, equipped with electronic sys 
tems for the Canadair-built Lockheed 
F-104 fighter also on order by RCAF. 

Price of the basic trainer is about 
$200,000 and the R version approxi 
mately $450,000. The Canadian order, 
estimated to total 190 aircraft, 
encourage German purchase of the R 
version and Swedish interest in the basic 
trainer. Powerplant is a Pratt & Whit 
ney JT12 turbojet. 

Deliveries to the Royal Canadian Ait 
No increase 


order the 


basic trainer 


may 


Force will begin in 1963. 
in employment at Canadair will result, 
but the order will halt further layofts. 











tralia; Guaymas; Corpus Christi, Tex., 
and Eglin, Fla 

On a three-pass mission, the satellite 
will pass over these stations, and Kauai, 
Hawaii; Point Arguello, Calif., and 
White Sands, N. M 

Dr. Seamans said the agency wants 
to orbit a capsule identical to the 
manned capsule before a man_ is 
launched into orbit. Difference be 
tween MA-4 and later capsules is that 
MA-4+ had no quick opening escape 
hatch, and it did not have 
skirt. Six chimpanzees have been 
trained by USAF at Holloman AFB, 
N. M., for orbital Mercury flights, but 
a decision is not final on whether MA-5 
will contain a chimp or no 
It will be programed for three 

Final decision on the next 
ind on timing for an astronaut flight 
will be made by Webb, who said he 
will base his decision on the recommen 
dations of Drvden, Seamans, Robert R 
Gilruth, director of Project Mercury: 
his deputy, Walter Williams, and the 
seven Mercurv astronauts 


Ford, Phileco Boards 

Agree on Merger Plan 
New York— Ford Motor Co 

quire Phileco Corp. on Nov 


stock exchange agreement, 
ipproval of holders of Philco preferred 


in impact 


passenge! 
yrbits 


mission, 


will ac 
30 under 


subject to 


and common stock 

The boards of directors of both com 
panies met last week and agreed in gen 
eral to the merger plan, which specifies 
that Ford will exchange a share of Ford 
stock for each 44 
Philco common. Philco preferred stock 
will be exchanged for Ford 
stock worth about $101.50 a share, and 


ind unpaid di 


common shares of 


common 


cash covering accrued 
dends. The ratio will be based on th« 
market value of Ford common. stock 
shortlv before closing of the transaction 
which is set for Nov. 30 

On the West Coast, Ford 
Co.’s Aeronutronic Division 
gating a number of possib 
tional expansions whicl 

with plant 
under three major prog! 
Shillelagh missile, a Navi 


+ 


rine warfare project and 
ballistic decoy project 
Che company is considering the pu 
| 


of plants potential 


Motor 
invest 
lich 


( ipacit 


chase or leas« 
plant sites in a number of locations. It 
is also considering acquisition of a major 
icrospace Company 

Among the plans under consideration 
are 
e Leasing of land on the giant Irvine 
estate which borders the Pacific Ocean 
in Orange Countv, Calif., and is 
cent to Aeronutronic’s present research 
and development facilities in Newport 
Beach, Calif. The estate has let 1,000 


dja 
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icr University of California 

for cult ind educational facilities 

to be 1 in 1965. An industrial 
park xpected to arise there. 

e Leasing or purchasing land in the 

Lagi N area which is further 

below Newport Beach along the ocean. 

e Purchasing all or part of General Dv- 

nal S Diego’s plant No. 1. An 

t pokesman denied indus- 

that the company is 

tiating with General Dv- 

the purchase of the San 


Missile Center Reports 
Work Stoppage Totals 
Washington—Air Force Missile Test 
nt Florida lost 87,423 man-davs 
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Nike Zeus Second Stage Explodes 
On First Launch From Pt. Mugu 


By Russell Hawkes 


Pt. Mugu, Calif. — Destruction of 
Army’s first Western Electric-Douglas 
Nike Zeus to be launched from here 
was not caused by command transmit- 
ted from the ground, according to an 
Army spokesman. 

Zeus has several destruction svstems 
including an automatic fail-safe system 
that destrovs the missile if contact is 
jost between the missile and the com- 
mand guidance unit on the ground. 

Determination of whether the mis- 
sile exploded spontaneously or was de- 
stroved by the automatic fail-safe sys- 
tem had to await complete reduction of 
cata tapes. It is now reported complete 
but Army has made no announcement 
and officers say none is expected. 

The missile exploded very few sec- 
onds after ignition of the 350,000-Ib.- 
thrust second stage built by Grand 
Central Rocket Co. 

The launch and first-stage operation 
appeared to be highly successful. Ac- 
cording to Project Officer Col. Glenn 
Crane, “all launch gear and ground 
equipment worked properly.” The test 
had been delayed a month by trouble 
encountered in the ground electronics 
of the system. 





“Commands were transmitted to the 
missile, received, and executed. Boost 
phase, separation and second stage ig- 
nition were completely successful. Some 
problem occurred during the burning of 
the second stage and the flight termi- 
nated,” Crane said. 

The missile was mounted upon a 
conventional rail launcher elevated to 
an angle of about 70 deg. A few seconds 
before the programed ignition time, a 
thin cloud of smoke appeared beside 
the final stage of the missile as the hot 
gas generator spun up the on-board 
power unit. At ignition, the missile 
lifted off the end of the rail, accelerating 


at about 700 fps. 


Elevation Angle 


Obeving orders from the command 
guidance svstem, it appeared to increase 
its elevation angle to climb on a more 
nearly vertical trajectory and executed 
a few other programed pitch and vaw 
maneuvers. Slightly under five seconds 
after ignition, the 350,000-lb.-thrust 
second stage was started and_ accel- 
erated away from the booster. Some 
flame was still visible at the nozzle of 
the booster. Moments later the second 
stage exploded in a symmetrical, ex- 
panding cone of smoking fragments. 


NIKE ZEUS on the launcher at Pt. Mugu (left) shows blast ports between the first and 
second stages and the aerodynamic control surfaces on the nose of the inert final stage. 
There is no coast phase before ignition of the second stage. It is fired directly off the 
nose of the first stage and the blast ports are needed to dispose of exhaust gases. In the 
Pt. Mugu test, the second stage appeared to fire before burning had ceased in the first 
stage. At right, Army’s first Nike Zeus accelerates at more than 700 fps. 
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The expended booster coasted upward 
through the center of the burst and fell 
several miles offshore. 

The flight had been intended to test 
only the command guidance system, 
the first two propulsion stages, auto- 
pilot and aerodynamic controls. The 
second stage motor which exploded was 
not the most advanced which has been 
tested in the Zeus svstem. An advanced 
version made by Thiokol will be used 
in later tests. It has been tested suc- 
cessfully at White Sands Missile Range, 
N. M. 

The jet-head motor which provides 
final stage propulsion as well as reac- 
tion control for use outside the atmos- 
phere was not installed in the missile 
launched from Pt. Mugu. The canard 
aerodynamic control surfaces also con- 
tain the jethead nozzles. 

In a full three-stage flight the canard 
and jet-head will provide control in all 
stages. 

Automatic destruct svstems are used 
in Zeus because the missile’s rapid 
acceleration (more than 20g initially) 
makes human reflexes too slow to cope 
with a developing emergency. The sys- 
tem was scheduled to be operative be- 
tween ‘T’ plus 5 sec. and T plus 11 
sec. During this period, the missile 
exploded at an altitude above 20,000 
ft. ‘Iwo Pacific Missile Range officers 
and a Zeus project officer also can 
transmit destruct commands to the 
missile manuallv. The fail-safe destruct 
that functions on loss of communica- 
tion is the final means of halting a 
dangerous flight. The automatic de- 
struct system which is controlled by 
an IBM 709 computer drawing infor- 
mation from the Nike Zeus missile 
tracking radar, cosine tracking receiver, 
and FPS-16_ radar. The automatic 
svstem functions if the missile deviates 
from its flight program bevond limits 
set by range safety. 

The Pacific Missile Range range 
safety and range operations staffs had 
their jobs complicated by the fact that 
a USAF Samos reconnaissance satellite 
was scheduled to be launched at nearly 
the same time from the Naval Missile 
Facility Pt. Arguello about 100 mi. up 
the coast. Its Atlas booster exploded 
on the pad shortly after ignition and 
about a half hour before the Zeus was 
launched from Pt. Mugu. 

The taped guidance commands sent 
to the Nike Zeus during the test by 
its target intercept computer were arbi- 
trary maneuvers intended only to dem- 
onstrate the operation of the system. 
In later tests from Pt. Mugu, the target 
intercept computer will be fed tape- 
recorded missile tracking data from 
actual missile flights on the Atlantic 
Missile Range. The tracks were col- 
lected by a Zeus missile tracking radar 
installed at Ascension Island, +,500 mi. 
down range from Cape Canaveral. 
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From popular navigational aids for pleas- ysi leveloped by Raytheon are used 
ure boats to complex sonar systems for Or is detection and ranging. With 
nuclear submarines, Raytheon spans the h r-sensitive “ears,’’ U.S. nuclear 
SHAL LOW spectrum of marine electronics. u can locate and track intruding 
In shallow waters, Fathometer depth Su rface vessels, or safely cruise 
DEEP sounders and other Raytheon devices are ul passages beneath the sea. 
eee used to make boating safer and more fun. \ t everywhere, Raytheon electron- 
Fathometers tell boatmen exactly how ICs t work—strengthening our de- 
much water is under the hull. . . even help fe aking industry more efficient, 
locate fish. in ur comforts and extending 
In the ocean depths, powerful sonar he f our knowledge. 


RAYTHEON COMPANY 


EXCELLENCE IN ELECTRONICS 














—p 
The illustration above is a clever 
art illusion. The illusion of com- 


parable quality that different brands of wire and cable. 


give is also clever. To the naked eye, they seem identical. 
Most brands of wire and cable may be produced with 
similar materials and equipment. One brand, however, will 
outlast, outperform the others — Hitemp. 
The reason? Because Hitemp has the greatest store of 
experience in the industry—two modern production facili- 
ties that are second to none—and more than one-fourth 
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illusion 











of its entire work force devoted solely to inspection and 
quality control. 
Hitemp products are for you, the wire and cable user 
who requires quality and reliability that is fact, not illusion. 
Hitemp is a Division of Simplex Wire & Cable Co. 


HITEMP WIRES Co. 


1200 SHAMES DRIVE, WESTBURY, NEW YORK 
1532 S. CALIFORNIA AVE., MONROVIA, CALIF. 








will be built in January of next year. 
to range up to $12,000. 
through 1,000 flying hours. 


mental 205-hp. engine from Lycoming. 
and a four-place model. 


rotorcraft and glider ratings. 





FAA Certificates Umbaugh U-18 


Hagerstown, Md.—Federal Aviation Agency issued a type certificate to the 
Umbaugh Aircraft Corp. last week for the company’s U-18 autogyro. 

Accepting the certificate for Umbaugh, Gil DeVore—chief engineer for the firm 
and designer of the U-18—said that he estimates that the first production model 


He said Umbaugh believed it could adhere to the announced price of $10,000, 
“but it will be a stripped airplane—flyable, but without gadgetry.” Prices are expected 


DeVoie said that all dynamic parts are certificated for unlimited life and will 
have to be replaced only as conditions warrant. He feels that most parts will last 


Improvements are planned for the U-18 and Umbaugh has ordered an experi- 
Other plans envision a ducted propeller 
Present U-18 is a two-seater. 

FAA certified the craft for an approach speed of 50 mph., giving it a landing 
roll of 50 ft. DeVore, however, feels that any pilot with some experience can 
land the gyroplane at 30 mph., with virtually no roll. FAA is said to be considering 
establishing a fourth pilot certificate category—gyroplane—in addition to fixed-wing, 








White House Replies 
On Satellite Ownership 


Washington—White House has ruled 
out making a decision on ownership of 
an operating communications satellite 
svstem “‘at this time.” 

In a memorandum to Rep. Emanuel 
Celler (D.-N. Y.), released last week, 
the White House said that “anv de- 
cisions as to control should preserve as 
much flexibility as possible for any fu- 
ture modifications that may be required 
bv changed circumstances.” 

The memorandum clarifying and 
re-emphasizing the Administration’s 
policies—including “maximum compe- 
tition” in anv svstem of private owner- 
ship (AW July 31, p. 25)—was in re- 
sponse to a letter from Rep. Celler and 
34 other members of Congress express- 
ing concern that a committee of ten 
common carriers will recommend an 
ownership structure dominated by 
American Telephone & Telegraph Co. 
(AW Sept. 4, p. 32). 

The committee, appointed by Federal 
Communications Commission, has an 
Oct. 13 deadline for submission of its 
recommendations. The Senate Small 
Business Monopoly Subcommittee, 
headed by Sen. Russell Long (D.-La.), 
has scheduled an Oct. 17 public hear- 
ing on these recommendations. 

The White House memorandum te- 
jected the request of the 35 congress- 
men that anv actions affecting owner- 
ship of a space communications system 
be postponed until the system is “fully 
operational.” 

“It is not possible, if we are to move 
swiftly, to delay decisions as to owner- 
ship and control until after the entire 
svstem becomes fully operational,” the 
memorandum stated. “The develop- 
ment of a fully operational system will 
probably require a decade or more. As 


envisaged, full operation would be 


global in service, as to voice, record, and 
pictures. This will have to come over a 
period of time, not only for technologi- 
cal reasons, but because many countries 
will not be able to receive and conve\ 
services in their present stage of devel- 
opment. While global coverage is the 
ultimate objective, it would not be 
sound and tealistic to withhold the 
services within the system’s capability 
until total coverage had been com 
pleted. 

“This is true regardless of the form, 
nature, or diversity of ownership.” 





High-Speed Helicopter 
Tests 

Hurst, Tex.—Test program pointing 
the way to obtaining marked gains in 
helicopter speed and range will be initia 
ted by Bell Helicopter Co. here under 
a U.S. Army contract utilizing an HU-1 
Iroquois as a research vehicle. 

Army’s Transportation Research Com- 
mand awarded Bell a $491,000 contract 
to study means of improving helicopter 
performance, with the program to be 
completed and a report submitted in 
December, 1962. 

Studies by Bell engineers with com- 
pany funds indicate that major perform- 
ance gains can be achieved for the HU-1 
turbine-powered reducing 
fuselage drag, utilizing a new three-blade 
rotor on a_variable-tilt pylon and_in- 
creasing horsepower. It is estimated that 


series by 


these refinements could increase the 
HU-1l’s present range of 1,000 mi. to 
approximately 1,400 with an in- 
crease in top speed from a current 147 
mph. to better than 180 mph. 

The Trecom study is probably to be 
considered a_ basic document 
which may have across-the-board appli- 
cation to all helicopters rather than as 
a specific improvement program for the 


HU-1. 


research 











AVIATION WEEK and SPACE TECHNOLOGY, September 18, 1961 


News Digest 





House Commerce Committee, in the 
flood of complaints to Con- 
been voted $150,000 to 
rcraft noise nuisances and 
make recommendations 
that would alleviate the 


wake of 
gressmcl 
investigat 
hazards nd 
for me 
problen 


U.S. and Italy last week continued 
launches of sodium flares 
to stu wind activity and shear. 
U.S from Wallops Island, 
Va., la will be correlated with 
data fi launches from Sardinia. 


simulta 


XXX 
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USAF-Lockheed Discoverer 
ly placed in orbit Sept. 
f 92.4 min., an apogee 
1 perigee of 154 mi. 
part of a continuing 
more precise or- 


Was Su 


The 
prog! 
bits 


ittain 


James M. Landis, special assistant to 
President Kennedy for streamlining of 
AW Jan. 2, p. 28) 

Aeronautics Board 

itted his resignation ef- 


regulat gencies 
and 
chair 


fective S 


vill build a Scout launch com- 
National Aeronautics and 
ration at the Naval Mis- 

Pt. Arguello, Calif. The 

t Coast launch facilitv to 

has been 


March, 


Navy 
plex 
Space A 


space agency, 
mnpletion by 


Cancellation of a sales agreement in- 
of two Boeing 707- 

for use by Ghana Air- 

igreed to by the Boeing 

government of Ghana. 

said lack of timely 

et early deliverv dates 

for voiding the agree- 


Courtlandt §. Gross has been elected 
chairma board of Lockheed Air- 
craft ( succeeding his brother, 
Robert | ross, who died recently 
AW p. 33). Courtlandt 
Gross president of Lockheed 
for fi nd will be replaced in 
that Daniel J. Haughton, for- 
mer! VICE president of the 


a 
corp 


Adm. DeWitt C. Ramsey, USN 
ret.), p t of the Aerospace Indus- 
tries As 1949 to 1957 and vice 
chain f the board of governors 
from Januarv, 1960, died 
Sept idelphia Naval Hospital. 
He wa 
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CAB to Meet Trunk Presidents Informally 


Heads of most carriers accept invitation to discuss 
industry’s steadily deteriorating economic situation. 


By Robert H. Cook 


Washington—Chairman Alan S. Boyd and the Civil Aeronautics Board 
have seized the initiative in dealing with the airline industry’s welter of 
complex problems by inviting the presidents of all major trunk carriers to 


an informal meeting on Sept. 28. 


Boyd limited the invitation to the “chief executives” only to generate 
a better discussion on how to solve the industry's steadily deteriorating 
economic situation. By the end of the week a majority of the airline presi- 


dents had accepted the invitation to 

Topics suggested by the Board for 
discussion included financing, fares and 
rates, routes, cargo, competition and 
passenger services. 

Boyd expressed deep concern over 
the industry’s financial position, which 
showed a $13.5-million loss for 11] 
trunklines during the first half of this 
vear. He said the “let-your-hair-down 
meeting” was probably the first time 
the Board has taken such an approach 
to probing the industry’s needs. 


Presidents’ Reactions 


Most of the airline presidents reacted 
to the invitation with a mixture of 
surprise and anticipation, tempered 
with some doubt that much could be 
accomplished or learned that is not 
already common knowledge. None dis- 
closed the stand he would take on any 
of the suggested issues, and several 
questioned whether four hours would 
be sufficient time to air them thor- 
oughly. In general, they seemed to wel- 





CAB Examiners’ Power 

Washington—Civil Aeronautics Board 
last week moved to give its hearing ex- 
aminers greater authority by issuing a 
proposed revision of procedural regula- 
tions for airline comment. 

Designed to implement the Presi- 
dent’s Reorganization Plan No. 3, the 
proposed change would decrease Board 
members’ workload by delegating de- 
cision-making authority to hearing ex- 
aminers in safety and economic hearing 
cases, subject only to the CAB’s right to 
review. Reviews would be granted on 
the request of a party to the case, or on 
the initiative of two or more Board 
members. 

Industry comments will be required 
by Oct. 30 for CAB study preparatory 
to issuance of a final rule. 
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participate in the four-hour session. 


come the chance for a_ closed-door 
debating session with their own com- 
petitors and the five CAB members. 

There is a growing belief in the in- 
dustry that Boyd may choose the op- 
portunity to assert his leadership and 
the full scope of the Board’s powers by 
quietly spelling out just how firm it 
intends to be in handling the airline’s 
conflicting desires. 

On the other hand, it has been sug- 
gested that Boyd might well benefit 
more from the meeting than the carriers 
if the close encounter revealed here- 
tofore closely-guarded thinking on such 
crucial subjects as possible mergers. 

Boyd has said the meeting will not 
discuss specific fares. This might con- 
stitute a violation of anti-trust laws that 
prohibit such discussions between com- 
petitors. Fare and rate “philosophy” 


. will be discussed, however, and it is un- 


likely that talk of actual fares could 
be avoided, since the rash of low fares 
now being tested by many airlines is 
one of the more immediate problems 
AW Sept. 4, p. 38). Many of these 
fares are being offered solely as a com- 
petitive measure, 


Profit Yield 


One of the questions almost certain 
to be raised by some airlines is the 
matter of profit yield on low-fare seats 
as opposed to first-class service, and 
how to keep one type of promotional 
fare from detracting from another. The 
Board has directed the airlines to file 
reports every three months on the re- 
sults of these programs. 

A problem related to whether or not 
fares should be increased is the indus- 
try’s rate of return, which tailors its 
permitted earnings to a complex formula 
calculated on its investment base. 
Airlines have never been able to reach 
the CAB authorized rate of about 10%, 


and many have pressed for a formula 
that would recognize their heavy capital 
turnover by basing profits on a_ profit- 
margin formula. 

Although mergers were not listed on 
the CAB agenda, it also would be a 
difficult subject to avoid in any discus- 
sion of competition or routes. This is 
particularly true in light of the United 
Air Lines merger with Capital Airlines, 
the Board’s investigation of the Novem- 
ber expiration of Northeast Airlines’ 
authority to serve Florida, and North- 
east’s previous merger talks with Trans 
World Airlines. 

CAB’s philosophy on the granting of 
future mergers is likely to be spelled 
out at the meeting—a course of action 
strongly urged by the Project Horizon 
report (AW Sept. 11, p. 34). 


There is no. definite indication 





Project Beacon Report 


Washington—Long-awaited Project 
Beacon report, scheduled to be trans- 
mitted soon to President Kennedy, will 
recommend against adoption of SAGE 
air defense computers for Federal Avia- 
tion Agency air traffic control use and 
will propose using only a part of the 
data processing system which FAA has 
developed. 

The report will recommend that radar 
become the primary traffic control tool, 
and that radar scopes rather than flight 
progress strip boards become the primary 
display for traffic controllers. 

It also will recommend that airborne 
radar transponders be used to provide 
automatic aircraft altitude reporting in- 
stead of air-ground data link or height- 
finder radar (AW Aug. 7, p. 41). With 
the use of radar and automatic altitude 
reporting, the report predicts that the 
load on voice communication channels 
will be greatly reduced, eliminating the 
need for data link communications. 

These recommendations, particularly 
the one against use of SAGE, may prove 
controversial. Some Air Force officials 
had strongly urged the use of SAGE 
for trafic control but others within 
USAF were not as enthusiastic. 

The Beacon report was prepared by a 
special task force under Richard R. 
Hough, which was formed last spring by 
FAA Administrator Najeeb E. Halaby to 
recommend the tools and_ techniques 
needed for improved air traffic control. 
A sizable part of the report is devoted 
to recommendations for more efficient 
use of the airspace. 
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whether Boyd or any other CAB mem- 
ber will suggest any radical new ap- 
proach to the problem of overcapacity, 
which has plagued most trunk turbojet 
operations and caused a steady decline 
in load factors. But Boyd has contin- 
uously urged more experimentation 
with lower air fares, as has Member G. 
Joseph Minetti, and has often indicated 
that airlines may be providing too much 
costly first-class transportation, with ex- 
pensive frills that boost operating costs 

The steady shrinkage in first-class 
boardings, as opposed to the heavy coach 
or tourist type load factors on the same 
aircraft, has led many observers to be- 
lieve that the Board may suggest that 
airlines designate certain flights as all 
first-class and others as all coach. 

Board members naturally will guard 
against revealing progress in matters still 
in the hearing stage or pending a Board 
decision, but the subject of a new car- 
rier to compete with United along 
Capital’s former route between Chicago, 
Cleveland, Detroit and New York could 
arise under a discussion of routes or 
competition. 

In the field of international competi- 
tion, Boyd already has been criticized 
by several airlines for a lack of action, 
but has stated that CAB will act to offset 
the growing impact of foreign flag com- 
petition, on the basis of a CAB study 
and the Horizon report 

Horizon noted that the U. S. should 
be more alert to the relative economic 
merits of route exchanges with foreign 
nations and should demand more con- 
cessions to protect the markets of U. S. 
flag carriers. The report also suggested 
that in selecting one U. S. airline to 
compete with another abroad, granting 
of a certificate for a new route be con- 
ditioned to a sufficient volume of traffic 
to support a daily round trip for each 
airline. Otherwise, the report said, only 
one carrier should be assigned to the 
route. 

Foreign competition is of great in- 
terest to Boyd, who has testified at 
length before Congress on the matter, 
but his hopes for influence to improve 
this situation face the hurdle of com- 
bined White House and State Depart- 
ment philosophy, which has prevailed 
in the past on bilateral discussions and 
route awards. 

Speculation on the positions Boyd 
and other members may take on vital 
issues scheduled for discussion can be 
judged by public statements and inter- 
views conducted in the past year or so. 

When he was first appointed a mem- 
ber, Boyd defended past CAB policy 
on awarding routes to promote vigor- 
ous competition between trunk carriers 
but said he believed CAB should keep 
a close check on daily flight patterns in 
several market areas to avoid adding any 
more competition that might dilute 
revenues, 


Member Whitney Gillilland, then 
chairman, concurred and warned that 
over-competition could be aggravated by 
the use of high capacity turbojet aircraft. 
Both men said they expected to see 
several merger applications before the 
Board. 

International air fares, set by an In- 
ternational Air Transport Assn. agree- 
ment, also should be subject to more 
control by CAB, Boyd said. The agree- 
ments for these fares are filed with 
CAB, but the Board should have “at 
least standby authority” to establish 
rates and protect U.S. interests in the 
event that IATA abandons this practice, 
he said. 

Gillilland suggested at that time that 
CAB be given greater power in the 
setting of international fares, but cau- 
tioned that such authority would have 
to be used sparingly to minimize pos 
sible “countermoves” on fares and 
rates by foreign powers acting on be- 
half of their flag carriers. 

Chan Gumey, then vice chairman of 


the Board, favored mergers but cau- 
tioned against any carrier combination 
uld result in putting one air- 
out in front to cover the 
Such a merger might re- 
emaining competing airlines 
to finance new flight 


which v 
line 
whole 
sult in tl 
being 
equipm 
ing far 
Gun ilso cited the heavy invest- 
ments in new equipment made by the 
trunks and their independence from 
subsid practical proof that the con- 
trove! rate of return formula for 
measuring airline profits is justified. 
Min because of his refusal to 
compt his philosophy of encour- 
ging the best possible airline service at 
the least possible cost to the public, 
pected to reject any carrier 
gun for higher fares. He sup- 
ported United-Capital merger and 
could xpected to vote for other 
it might keep a financially 
runk carrier from returning 


ible 


nt, precluding chances of lower- 
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CAB Is Asked to Limit Route Probe 


Washington—United Air Lines and 
Lake Central Airlines have asked Civil 
Aeronautics Board to limit the scope of 
the current competitive service investi- 
gation to prevent what Lake Central 
calls ‘a Northern Transcontinental 
Route Case.” 

The investigation was ordered last 
July 25 (AW July 31, p. 40) by CAB 
to select carriers to operate in competi- 
tion with United in four markets where 
United was left unopposed after its 
merger with Capital Airlines. 

So far, 10 airlines have filed petitions 
with CAB seeking authority to operate 
between some or all of the four pairs 
of points named by the Board. The 
markets involved are: Cleveland-New 
York, Cleveland-Chicago, Cleveland- 
Philadelphia and Philadelphia-Detroit 
Most of the applicants have asked 
the Board to include in the proceed- 
ing route applications involving new 
through plane service to points other 
than those named. 

United has asked the Bvard to limit 
the scope of the investigation to 
through plane service between each of 
the pairs of cities named, or to limit 
service to that which Capital could 
have provided under its prior authority 

United also asked CAB to consider 
the final outcome of the United-Capital 
merger now before the District Court 
of Appeals here for judicial review. 
United wants CAB to delay the in 
vestigation until later in the court pro- 
ceeding in the event the merger decision 
is overturned. Trans World, Northwest 
Airlines, American Airlines and Con 
tinental Airlines were opposed to this 


Eight of 10 carriers involved in the 
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ire opposed to any prior 
garding the scope of the 
issu say that any restriction 
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how t iblic interest can best be 
serve carriers point out that all 
have the opportunity to 
rd to restrict any authority 
the course of the in- 
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Peruvian Air Carrier 
Readies Miami Service 


Washington—Peru’s Faucett Airlines 
making final preparations to become 
yal carrier serving Miami 
ear foreign air carrier per- 
ecently by the Civil Aero- 
id (AW July 11, 1960, 


Is m 


~ 


f Faucett’s 32-vr.-old_ re- 
from Lima _ to 
ments a bilateral agree- 
n Peru and the U.S. 
igo for a route by Peru- 
through Panama, Havana, 
n, D. C., New York and 
Montreal. Later amend- 
the agreement eliminated 
nd added Miami. 
ting the grant of the permit, 
irries the right to conduct 
iarter operations, Faucett 
hased a Douglas DC-6B 
st of $650.000 from Pan 
yrace Airways. 
ce over the Lima-Panama 
route, expected to be in- 
by the end of this year, will 
ind trips a week. 


system 
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its original speed guarantees. 


modifications later. 


the airplanes. 


other customers. 


speed advantage. 


present troubles (AW Aug 14, p. 37). 
$116,500,000. 





American Negotiating Convair 990 Solution 


American Airlines and General Dynamics Corp. were negotiating last week toward 
a solution to the problem raised by failure of the Convair 990 jet transport to meet 


Possibilities as they appeared at mid-week were: 
© Acceptance of the airplane in its present condition. Four 990s now are in flight 
status, six are being completed on the flight line, 10 are in assembly. This solution 
might allow American to put the aircraft in service, and possibly send them back for 


© Delivery delay, in addition to that already experienced because of earlier pod 
oscillation problems, which might be extensive. 

@ Cancellation by General Dynamics or by American. Observers felt this the least 
likely possibility. General Dynamics’ prestige would suffer, and American needs 


Officials of Swissair, which has ordered seven 990s and is using Convair 880 Ms 
under an interim arrangement, also were talking to General Dynamics in the U.S. 
last week. But it is felt that what American agrees to will set the pattern for 


The 990 failed to make specification speeds in flight tests because af a drag 
problem. Wind tunnel tests to determine a fix will be run at Cornell Aeronautical 
Laboratory through the first half of next month. Cost estimates for modifying the 
airplanes can be made after the test information is obtained. 

The airplane, which originally was supposed to have been a medium- to long-range 
transport with transcontinental capability, is believed no longer to be in the trans- 
continental category with its present drag problem. Top speed of 640 mph. called 
for in the original specifications would have given 990 operators a sizable competitive 


Further write-offs in the General Dynamics jet program will be caused by the 
Write-offs for the first half of 1961 totaled 


If General Dynamics were to cancel the program and write off the entire 990 
costs for tax purposes, it would be following a precedent set with the Martin 3-0-3. 
In December, 1947, Martin decided to scrap its program for the pressurized air- 


plane. To get a complete tax write-off of $15.3 million, the single uncompleted air- 
craft was destroyed, along with all associated equipment including drawings. 








Navigators Charge FAA Meddling 
In Doppler Argument With TWA 


Washington—Threat of a_ possible 
navigators strike at Trans World Air- 
lines dominated the airline industry’s 
labor scene last week, as the Airline 
Navigators Council charged the Federal 
Aviation Agency with interfering in a 
planned resumption of contract talks 
on T'WA’s proposed adoption of a dual 
doppler radar navigation system. 

In other labor developments, the 
Feinsinger Commission met again with 
pilot and flight engineer negotiating 
committees in an attempt to settle 
disputes at Pan American World Air- 
ways, and the Air Line Pilots Assn. 
announced that the Flight Engineers 
International Assn. chapter at Slick Air- 
ways has signed an agreement to merge 
with ALPA. The pilots’ union also 
announced the terms of a new contract 
signed by its flight attendants division 
with Braniff Airways. 

The TWA dispute concerns the air- 
line’s proposed adoption of the doppler 
system and its use by pilots as a primary 
means of navigation, eventually costing 
an estimated 60 navigators their jobs. 
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The latest protest from ANC came 
after the FAA noted that approval of 
the system would depend on a final 
series of inflight tests to start late last 
week or early this week on six sched- 
uled TWA international flights. FAA 
added that the airline must also demon- 
strate that a satisfactory pilot training 
program had been established for 
doppler use as well as refinements in 
operational procedure. 

Timing of the FAA notice, released 
one day prior to a scheduled resump- 
tion of contract talks, triggered a 
strongly-worded telegram from ANC 
President Fred Summers to FAA Ad- 
ministrator Najeeb Halaby, Secretary of 
Labor Arthur Goldberg and other gov- 
ernment officials. 

Summers warned negotiations would 
not be resumed if agency inspectors 
attempt to go ahead with the further 
evaluation flights designed to “test 
elimination of navigator requirement 
which is an issue in negotiations.” 

Summers later noted that the naviga- 
tors are not opposed to the use of 


doppler, but are concerned with where 
it will be placed and by whom it will 
be used. He said that despite an earlier 
agreement with the company to post- 
pone FAA evaluation of the system 
pending further contract talks, FAA’s 
New York office planned to put evalu- 
ators on TWA flights by the end of the 
week. Such action would bring an 
immediate strike by the navigators, he 
warned. 

FAA replied that its notice was in- 
tended to clarify its position on doppler 
and that any further cooperation in 
tests with TWA would be a decision 
left to the airline. TWA said it had 
scheduled an evaluation test for Sept. 
17. 

The airline’s doppler plans have met 
some opposition from TWA _ pilots. 
They pointed out that the ALPA 
master executive council at TWA has 
passed a_ resolution criticizing the 
system as creating an increased work- 
load for pilots, possibly leading to the 
displacement of regular line pilots now 
serving as navigators on some carriers 
and requiring constant FAA supervision 
for operation. 

At Slick Airways, 15 FEIA members 
dissolved their chapter and merged 
with ALPA under an agreement which 
noted that “it would be in their best 
interest to have one organization repre- 
sent pilots and engineers.” The engi- 
neers will be placed on the ALPA 
seniority list, with the choice of either 
taking pilot training at company ex- 
pense to qualify them for future em- 
ployment on turbojets, or continuing 
their service on piston and turboprop 
aircraft until their equipment is phased 
out. At this point, said ALPA, the 
engineers would be offered severance 
pay. 

ALPA’s new two-year contract for 
Braniff flight attendants provides for 
pay increases of as much as $110 per 
month for senior flight attendants on 
piston aircraft, $126 a month on turbo- 
props, and $141 a month on turbojets. 
The raises are retroactive to Sept. 1, 
1959 and are expected to bring retro- 
active payments averaging more than 
$1,050 for each attendant, ALPA said. 

Also, 21 improvements were made 
in rules and working conditions, the 
union said, with important provisions 
covering maximum time on duty and 
an employe option to fly only 80 hours 
a month on turbojets, if they so desire. 

Spokesmen for the Feinsinger Com- 
mission reported that talks with ALPA 
and FEIA negotiating committees on 
Pan American World Airways were 
being held in Washington, D. C., and 
that a final report by the commission, 
appointed by the White House to in- 
vestigate causes of a nation-wide shut- 
down of major airlines last February 
by FEIA, might be made this week. 
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MODEL of Westland Rotodyne-Z 75-passenger VTOL shows Rolls-Royce Tyne turboprops, new tipjet configuration. 


Rotodyne-Z Designed for 75-Passenger Capacity 


Model of the Westland Rotodyne-Z, in r ¥ 
British European Airways markings, is dis- , , 
played at the Society of British Aircraft 
Constructors annual Farnborough air show. 
Rotodyne-Z, still in design stages, would 
be powered by two Rolls-Royce Tyne 
turboprops and would carry 75 passengers. 
Note the changes in tipjet noise suppressor 
configuration (right). Tipjet on the Z-ver- 
sion has been under test both by Westland 
and the Royal Aircraft Establishment. En- 
gineers say this method probably will bring 
the Rotodyne’s noise level down into the 
95-db. area, comparable with large trans- 
ports. The Rotodyne-Y, prototype now 
flying with Napier Eland turboprops, is 
fitted with vane-type noise suppressors to 
break up mass flow. The Y-version designed 
to carry a total of 62 persons including the 
crew, made two low passes over the Farn- 
borough show, but did not land or take off, 
precluding evaluation of noise level at these 
critical operational times. 
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ROUTES now flown by Caribair are shown in solid black lines. Dotted lines indicate route expansion the airline seeks for future develop- 
ment. Caribair’s basic certificated route pattern includes only the Puerto Rican points, and St. Thomas and St. Croix in the U.S. 
Virgin Islands. New airline corporation, Indair, seeks authority to compete over this pattern initially (inset, black lines). Indair later 
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would like to serve other points in area (dotted lines). 


New Caribbean Carrier Maps Route Plans 


By Glenn Garrison 


New York—Growth of the Caribbean 
as a big-time tourist market has led to 
the formation of Indies Air, Inc. (Ind- 
air), a new airline corporation which 
if awarded the routes—will seek to com 
pete with long-established Caribbean- 
Atlantic Airlines (Caribair), which has 
expansion plans of its own. 

Initially, Indair would like to 
points within Puerto Rico and the U. S. 
Virgin Islands now served by Caribair’s 
DC-3s, but which will soon receive serv- 
ice by Napier-Eland-powered Convair 
540 turboprops, four of which are being 
acquired by Caribair. 

Indair’s proposed operation involves 
initial service with leased DC-3s. The 
corporation recently signed a letter of 
intent to purchase five Rotodyne 
VTOLs from Kaman Helicopter, U. S. 
licensee for the British aircraft (AW 
July 10, p. 39). According to Sterling 
Pile, Jr., Indair president, the Roto- 
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dynes probably would cost about $2 
million each. However, use of leased 
equipment would provide the flexibility 
to consider whatever equipment seemed 
appropriate to replace the DC-3s_ by 
1965, Pile said. Such possible equip- 
ment would include the Rotodvne. 

Pile sets one to two years as the 
target date for setting up Indair’s cer- 
tificate. Its application was filed last 
month. Next phase would be to start 
service between San Juan, Mayaguez 
and Ponce in Puerto Rico and to fly 
between San Juan and St. Thomas and 
St. Croix, the American Virgin Islands. 
These points form the basic certificated 
route of Caribair. 

In the future, Indair would seek to 
serve additional Caribbean and _ intra- 
Puerto Rican points. A trunk route to 
Miami, Pile said, also is among possible 
long-range Indair goals. 

Financing for Indair, according to 
Pile, is essentially completed. The capi- 
tal is split 40% Puerto Rican, 30% 
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Virgin Islands and 30% mainland 
U.S 

Indair and Caribair differ in their 
estimates of the market's ability to sup- 
port two certificated U.S. carriers. Ac- 
cording to Pile, there is a definite need 
for a scheduled service to compete with 
Canibair in providing additional service 
within Puerto Rico and_ between 
Puerto Rico and the Virgin Islands. 

But Dionisio Trigo, president and 
principal stockholder of Caribair, says 
there is not room for two small airlines 
in the area. He cites the example of 
Aloha Airlines and Hawaiian Airlines, 
in his view a dilution of an inter-island 
market suitable for supporting a single 
carrier. 

Service in the Caribbean area also is 
provided by a number of air taxi opera- 
tors, whose value is also a matter of 
disagreement between Indair and Cari- 
bair managements. Pile said it would 
be “completely ridiculous” to attempt 
to enter the market on a non-certifi- 
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cated basis, since the mortality rate for 
non-scheduled and air taxi services is 
high. 

Canibair, on the other hand, says 
there is a “thriving community” of air 
taxi operators providing good supple- 
mental services in the area. 

Caribair has been certificated since 
1941, and has been operating without 
subsidy since 1955. Last year, it car- 
ried 387,077 revenue passengers, up 
from 334,731 in 1959. Operating in- 
come in 1960 was $3,507,782, and net 
profit after taxes was $198,563. 

First of Caribair’s 540s now is at 
Butler Aviation in Washington and 
should be in San Juan next month and 
in scheduled operation in December, 
Tngo told Aviation Werx. Second 
of the 55-passenger turboprops is ex- 
pected in January, the third in Febru- 
ary, and the final aircraft should be 
delivered by the end of 1962, Trigo 
said 

The aircraft are being acquired under 
a lease-purchase agreement, and Cari- 
bair expects to buv them. Financing 
already has been arranged for the pur- 
chase, Trigo said. It totals $4.5 million 
for the four aircraft plus spares. 


Runways Short 


Runway lengths present a problem 
for anything larger than a DC-3 at some 
of the points served by Caribair. Most 
important is St. Thomas, where the 
present runway is 4,200 ft. However, 
Trigo said he has been “assured” by 
authorities that a 500-ft. extension will 
be completed by the end of November. 

For 540 operation, runwav problems 
also exist at Ponce and Mavaguez in 
Puerto Rico. These strips are 3,200 ft. 
and 3,620 ft. respectively. According 
to Trigo, negotiations are under way 
for extension of these runways but re- 
sults are not expected immediately. 

Caribair also serves Ciudad Trujillo 
in the Dominican Republic from San 
Juan, and flies to St. Martin (Maarten), 
an island which is owned jointly by 
France and Holland. It also recently 
was advised it could serve Guadeloupe 
in the French West Indies and plans to 
inaugurate service soon. Caribair has 
been authorized by CAB to serve this 
point since early last year, but had to 
wait for U. S.-French negotiations to 
clear the service. Ciudad Trujillo is 
served under a temporary certificate, 
which has expired and is up for renewal; 
St. Martin is served under an exemption. 
So Caribair’s basic certificated route is 
the intra-Puerto Rico and Puerto Rico- 
Virgin Islands segments. This totals 
236 route miles, Trigo said, and makes 
Caribair by far the smallest U. S. local 
service carrier. Its routes presently are 
served by a fleet of seven DC-3s. 

Caribair has filed for various route ex- 
pansions, including points in the West 
Indies and a route to Miami (see map). 


Many problems exist in winning rights 
to serve Caribbean points, however, in 
view of the various foreign governments 
involved and the necessity for inter- 
govemmment negotiation of traffic rights 

Trigo would like to see the CAB 
either undertake a Caribbean service 
case or include the Caribbean in its 
investigation of South American routc¢ 
structures. The Caribair official greatly 
prefers the second alternative, feeling 
that no meaningful distinction exists 
between the Caribbean and Eastern 
South American areas. 

Caribair is counting on route expan- 
sion and traffic increases to justify its 
acquisition of the turboprop 540 ait 
craft, Tigo said. Replacement gf DC-3s 
was necessary partly because visitors 
flving into the area by jet want some 
thing a bit more modern in their short- 
haul travel too, he said. 

To illustrate the expensive high-fre- 
quency, short-haul character of the rout« 
pattern, Caribair’s first 540 is scheduled 
to provide five daily round trips between 
San Juan and St. Thomas, plus three 
round trips between St. Thomas and 
St. Croix, vet the total utilization of the 
aircraft will be only five hours. The 
turboprop will cut time between San 
Juan and St. Thomas from 37 min. to 
22 min., and from St. Croix to St. 
Thomas from 25 min. to 18 min 

Caribair can be counted on to fight 
Indair’s application for competitive serv- 
ice. Caribair presently is fighting a 
formidable opponent, Pan American, in 
a PanAm application to provide local 
service between St. Croix and Antigua, 
Trigo said. 

Trigo predicted an annual traffic in- 


crease for Caribair of at least 20% over 
the next several years. Increases have 
been running at about that level in 
recent Cal®s. 

ll ca has been growing fast and 
tinue to grow as a big tourist 
market, both Indair and Caribair agree. 

; acquired by Indair in its study 

\arket potential indicate that the 
f visitors to Puerto Rico has 
most 350% since 1950 to a 

f 343,737 in Fiscal 1959-60. 
penditures increased to over 

n in 1960. Virgin Islands 
grown from a 1950 visitor 
ut 15,000 to 204,100 in 
64.700 visitors to St. Thomas 
hn in 1959-60, the figures 
) handled bv Caribair, 49,- 
se ships, 2,700 bv British 
lies Airwavs, and 28,000 by 
es, private yachts, and reg- 


will 


Tourist Accommodations 


Hot iccommodations in the area 
ibreast of the expansion, the 

Ind tudy indicates. In 1958 and 
to Rican and Virgin Islands 

ties almost doubled (Caribair 

believes hotel development in 

Islands is behind the de- 
xpenditures in the American 
nds totaled $24,780,000 in 
ding to the Indair studv. 
the gains to date in develop- 
area as a tourist resort, 
that the Caribbean is in 
ind has great further poten- 
ng the factors which will 
ter-island airline business will 
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Bristol 208, AW 681 STOL Designs Studied 


| transport to replace the aging 


London—Competition for Royal Air Force tacti 
Blackburn Beverley with an STOL airplane now centers on two British designs, with 
a British-built Lockheed BLC-130 as a backup to Brit 


The airplanes are the Bristol 208, submitted by BAC 
worth 681, both powered by four Bristol Sidd 
Proposals both include a Mk.2 version for VTOI! 
Bristol Siddeley has des 1 
Aviation, which is evaluating th« ects 
Ministry by Sept. 30 and selection should be mad 
the two British designs are quite similar, select 
based on necessity for work within British 
Group, which owns Gloster Whitworth, builders of the 

Major difference is in podding of the four P« 
the powerplants in double pods and AW 681 has t 
208’s landing gear will be in the aft pods, but the AW 681 gear is encased in fuselage 


The Lockheed BLC-130 would be British-built | 
Royce Tyne turboprops as the propulsion units 
follow-ons put the Bristol 208 and AW 681 in 

There is considerable Air Ministry and parliamentary support for the Lockheed 
design as an interim aircraft, to fulfill RAF commitments until the new plane is 
built. British designs also fit the NATO STOI 


h Aircraft Corp.’s entry (AW 


and the Armstrong Whit- 
BS.53 Pegasus lift engines. 
with capacity for wingtips to 
a new lift engine with the 
I is due to report to Air 
by the end of October. Since 
vill be primarily political and 
rp. and the Hawker Siddeley 

AW 681. 
Bristol 208 will carry 
The 


Aircratt ¢ 


gasus engines. 


1em in four separate pods. 
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BAC, and would have Rolls- 
However, the provisions for VTOL 
foreground for final selection. 


transport competition. 
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REPORT: 





Shell reports on three new lubricants 
that improve aircraft operation—and two new 
developments that improve aircraft service 


Grease with 700°F. temperature range. AcroShell® 
Grease 15 is the first grease that lubricates from minus 
100° to plus 600°F. Made for special applications in jets 
and missiles. Exceeds military performance requirements. 


First non-ash dispersant oil. These pistons were pulled 
from engines of same aircraft after 1000 hrs. Left piston 
used straight mineral oil. Piston on the right used Aero- 


Shell Oil W. Additives in Oil W are 100% metal free. 


Now over 500 Shell aviation dealers. Map above shows 
their locations. Nearly 100 Shell dealers have turbine 
fuel as well as gasoline. You can charge fuel, lubricants 
and services on Shell’s new Credit Card. See coupon. 





Pom ee ee 


New multi-purpose grease. AcroShell Grease 7A satis- 
fies nearly all the grease requirements of large U. S. jet 
and piston aircraft. Grease 7A helps ensure correct lubri- 
cation, can cut grease inventory as much as 50 per cent. 


Fast refueling. New 8-thousand gallon refueler, built 
to Shell specifications, can transfer 8,000 gallons of tur- 
bine fuel in 13 minutes. Low silhouette permits safe 
underwing refueling. Cuts refueling time to the bone. 


Shell Oil Company 

50 West 50th St., New York 20, N. Y. 
Please send me information about: 

AeroShell Grease 15 CO 

AeroShell Grease 7A 

AeroShell Oil W 

Turbine fuel locations 

Credit cards 


Name 


Street address 
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be the expansion of jet service to the 
area by long-haul carriers from the U.S. 
Another factor is the CAB decision in 
the Southern Transcontinental Case, 
opening new routes to Florida from the 
U. S. West Coast and thus providing 
new markets for the Caribbean. Pro- 
jecting future traffic, the Indair figures 
show 441,829 passengers in 1961 be- 
tween the Puerto Rican points, between 
San Juan and the islands, and between 
the islands. By 1967, the projected total 
is 884,229. Indair estimates its own 


share of this traffic at 50% in 1967. 

While the market is basically tourist, 
the area also is growing residentially, 
providing another trafic category. 

Indair’s hopes for the future include 
possible expansion through purchases, 
mergers or route acquisitions. In_ its 
view, potentially profitable Caribbean 
routes are being flown by some carriers 
unprofitably. Outright purchase, merger 
or acquisitions of island-hopping seg- 
ments of some of the larger airlines are 
considered as possibilities. 


House Group, Senate Are Divided 
On Future Role of Supplementals 


By George C. Wilson 


Washington—Role supplemental air 
carriers will play in the U.S. transport 
industry may be decided in the closing 
days of the 1961 session of Congress. 

The issue pits the Air Transport 
Assn., representing scheduled airlines, 
against the Independent Airlines 
Assn. and Supplemental Air Carrier 
Conference, representing the supple 
mentals. Both sides have been lobbying 
hard for their position. The issue also, 
in a sense, pits Senate against House. 

Basically, the ATA feels supplemen- 
tals should be restricted to charter oper- 
ations designated by the Civil Aero- 
nautics Board. The association contends 
that letting supplementals fly individ- 
ually ticketed passengers would worsen 
the already bad financial condition of 
the scheduled carriers. 

Citing these financial troubles, Stuart 
G. Tipton, ATA president, told the 
Senate aviation subcommittee recently 
that “this is no time for the Congress 
to enlarge the operating authority of 
the supplemental air carriers. . . . The 
most Congress should do at this time 
would be to amend the act so as to 
make clear that the Board could issue 
certificates for all-charter operations.” 

Previous court decisions invalidated 
CAB authority to let supplementals 
fly. The supplementals now operate 
under temporary authority embodied in 
an act of Congress scheduled to expire 
March 14, 1962. 

Clayton L. Burwell, president of the 
IAA and SACC, countered that the 
supplementals have more money 
troubles than scheduled carriers. He 
said revenues have declined, bankrupt- 
ing dozens of supplementals. He added 
that even if the supplementals won all 
the domestic charter business, it would 
amount to less than 1% of the sched- 
uled airlines’ total domestic revenues. 

Congress, according to Burwell, 
should give permanent status to sup- 
plementals so they could develop the 
markets largely ignored by scheduled 


airlines. He said supplementals, being 
under temporary authority, cannot per- 
suade lenders to advance the money 
needed for new equipment. “We can- 
not temporize longer with the attitude 
of the government toward us,” Burwell 
said in asking for legislation 

The Senate subcommittee, after an 
unusually lengthy study, wrote a_ bill 
giving supplementals the type of per- 
manent status they seek as well as 
broad charter authority. The bill also 
empowers the CAB to allow supple 
mentals to fly individually-ticketed pas- 
sengers between specified points as long 
as this “will not result in significant 
diversion of traffic” from the scheduled 
airlines. 

A further provision would authorize 
the CAB to let supplementals fly over 
scheduled carriers’ routes for as long as 
90 days during peak traffic periods. 

The parent Senate commerce com- 
mittee, in reporting this bill to the floor, 
said supplementals “have been instru- 
mental in expanding the horizon of ait 
commerce. To a large extent they are 
responsible for the tremendous expan- 
sion in the charter field which has taken 
place in the last few vears. They pio- 
neered the military contract business 
and the airfreight or all-cargo field 
They were the first to develop aircoach 
travel and as a result opened a vast 
new field of air transportation by en 
couraging people to travel by air who 
had never done so previously.” The re 
port concluded that “supplemental ait 
carriers have a vital role to play in meet 
ing the air transportation needs of this 
country.” 

With surprisingly little debate, the 
Senate passed the committee bill Aug 
25 with minor changes. ATA then fo- 
cused its attention on the House Inter 
state and Foreign Commerce Commit- 
tee. That group last week reported a 
bill less liberal toward the supplementals 
than the Senate measure. ATA favors 
the House version while the supple- 
mentals are fighting for the Senate 
measure. 
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Although the House bill authorizes 
supplementals to fly individually tick- 
eted passengers during rush periods over 
scheduled carriers’ routes, it does not 
conta Senate-provision allowing 
supp! ils to offer such service on 
1 m gular basis. Also, the house 
bill not define charter service, 
leaving definition up to CAB. 

lhe House bill, according to current 
strat ll be taken up under sus- 
pensi the rules. This procedure 
requ pproval of two-thirds of those 
voting forbids amendments. Once 
the H icts, the hottest lobbying 
on tl to date will center on the 
Rep tives and Senators trying to 

compromise measure. The 
far apart that there is a 
the conference could be 
intil next vear 
especially disturbed about 
m of charter in the Senate 
lefinition would enable a 
nt to charter an airplane and 
passengers on an all-expense 
Unlike the present situa- 
issengers would not have to 
of the same organization. 
ld, ATA vice president, told 
Week the package tour ex- 
iid lead to a breakdown in 
lirplane transportation SYS- 
d CAB would be “scarcely 
ntrol” such abuses as phony 
nts selling so-called all-expense 
duced rates over routes 
trunk carriers. 
uid the individually-ticketed 
ithoritv in the bill also 
It in direct competition for 
led carriers. As for allowing 
to serve over regular 
g rush periods, Seybold ob- 
yreventing scheduled carriers 
ting aircraft from less busy 
| the gap. 
to these and other argu- 
rs of the Senate bill such 
in A. S. Mike Monroney 
f the Senate aviation sub- 
mtend there are adequate 
[hey say supplementals, 
yromises of bargain rates for 
el, would serve as a valuable 
the industry and possibly 
w market of passengers. 
n John Bell Williams (D.- 
he House aviation subcom- 
Aviation Week the sup- 
legislation was the most 
| measure he has worked on 
ng to Congress. He said 
lespite the differences in the 
ndicated to him that thev 
th the House version. Even 
| the conference may be post- 
poned until next year. 

rl gislation which emerges from 
the H Senate conference is expected 
to profoundly affect the complexion 
of tl r transport industry. 
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The de Havilland TRIDENT 


(Rolls-Royce Spey by-pass engines) 


The short-haul jet airliner for long-term planning 
The world’s leading design for a second-generation jet 


The first three-jet conception 


The first short-haul airliner engineered for automatic landing 


HAWKER SIDDELEY AVIATION 


32 Duke Street, St. James’s, London S.W.1 





British Stress Mach 2.2 Airliner’s Assets 


By Herbert J. Coleman 


London—Two leading airline execu- 
tives—one U. S., the other British—last 
week warned the Anglo-American Aero- 
nautical Conference here against mov- 
ing too fast toward freezing a super- 
sonic transport design. 

William Littlewood, vice president- 
research, American Airlines, said the 
supersonic transport need is “not too 
great” and that timing is of utmost 
importance, adding that “to plunge into 
this design would be an indication of 
immaturity.”” He backed intensive fur- 
ther study of configurations, costs and 
in particular the effects of cosmic radia- 
tion upon crew and passengers. Little- 
wood, describing himself as a dissenting 
member of Project Horizon, said he 
considered U. S. concentration on Mach 
3 design as an “ill-advised project,” no- 
ting that North American Aviation, 
builder of the B-70 Mach 3 bomber, 
is not ready to discuss a supersonic trans- 
port specification until after 1964. 


Time Requirement 


J. C. Dykes, director of BOAC As- 
sociated Companies, said the airline 
questions whether designers should 
build a Mach 2.2 just because it is 
feasible. He stressed the need for 
time to study the entire supersonic 
transport system concept as an alterna- 
tive to a “disastrous mistake.” BOAC 
Chairman Sir Matthew Slattery has 
previously referred to the SST as an 
“infernal nuisance” (AW Aug. 7, p. 
40), but has since implied that BOAC 
will go along if competitive reasons 
force the issue. 

Dr. A. E. Russell, chief engineer of 
Bristol Aircraft, pressed the semi-official 
British position that a Mach 2.2 air- 
plane is more feasible and _ practical 
than the Mach 3 type preferred in 
the U. S. 

He said: “Many people in this coun- 
try are puzzled and confused by the 
apparently strong interest in the United 
States for the trisonic airliner.” 

Dr. Russell’s team has completed the 
BAC supersonic Mach 2.2 transport de- 
sign (AW Sept. 4, p. 37) and the next 
move is up to the government. Still an 
unknown factor is possible cooperation 
between the French and British govern- 
ments on design and_ construction. 
Talks have been on an on-again, off- 
again basis for some time, and are com- 
plicated by internal disagreements in 
French industry on final configuration. 

Although the French position is that 
technical and financial cooperation is 
necessary to compete with a U.S. de- 
sign, Sud Aviation and Dassault are 
still trying to agree on a design. Sud’s 


project is aimed at its Super Caravelle 
(AW June 5, p. 40) with external un- 
derwing engines, but Dassault’s plan is 
essentially a large Mirage IV with the 
powerplants buried, to avoid asymmetri- 
cal shock patterns. 

Britain’s design, as proposed by BAC, 
is primarily a slim, highly swept delta 
that will much resemble the wing of 
the Handley Page 115 research plane 
flown at Farnborough air show (see pp. 
78, 79). It will, however, have no tail 
and will carry 130 passengers at 60,000- 
ft. altitude. 

Dr. Russell said that titanium for a 
supersonic transport shell has “certain 
attractions” in that material deterior- 
ation due to temperature is considerably 
postponed and _ certification — testing 
simplified. He added that structure 
weight also could be reduced. 

On the other hand, Dr. Russell 
pointed out, material and production 
costs are substantially higher and there 
is comparatively little experience in the 
use of titanium on civil transports. He 
contended that the extra costs for com- 

lete adoption of titanium for the main 
onions would be nearly $3 million per 
aircraft. 

Stainless steel, which has a very high 
cost, is relatively inefficient unless used 
in honeycomb form, he said. It prob- 
ably would be used only in airplanes 
faster than Mach 3, where temperatures 
would be too high even for titanium. 

Another factor is in airplane systems, 
in view of rapidly rising temperatures 
with higher speeds. In the Mach 2 
range, the airplane can use existing kero- 
sene fuels. For Mach 3, however, Dr. 
Russell said, kerosene fuels must not be 
allowed to reach bulk temperatures 
above 70C, or a new fuel must be de- 
veloped. Considerable tank insulation 
also will be needed. 

Mach 3 powerplant fuel, in his opin- 
ion, must have a higher thermal sta- 
bility, lower volatility, higher specific 
heat, low freeze point for subsonic con- 
ditions, low luminosity and high energy 
content. Dr. Russell believes refinery 
processes would increase this fuel cost 
by at least 10%. 

In the realm of operating costs, Dr. 
Russell said seat-mile costs for a super- 
sonic transports, as compared with sub 
sonic jets, will be about 20% higher 

He explained: “Before inferring that 
direct operating costs of supersonic ait 
craft will necessarily be higher than the« 
best achievable by current subsonic air- 
craft, it should be remembered that ex- 
isting civil types have derived great 
benefit from the large production of 
selected military forebears. This situa- 
tion unlikely to arise in the 
future so it may not again be conve- 
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ther discussion, George C. 
Harold Hoekstra, of Federal 
Agency, warned that the costs 
ng reserve fuel in supersonic 
ts will be prohibitive and to 
ill-weather schedules, auto- 
ling and takeoff devices are 
inswer. International coop- 
develop a single standard is 
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d international cooperation 
tal in maintaining the super- 
s between, for example, Lon- 
New York, adding: 
raditional concept of air- 
not enough. This think- 
be expanded into system- 
The aircraft must be 
thy, the crew must be sys- 
ind so must airports, navi- 
trafic control, weather in- 
communications and_ all 
p ynents.”” 
Hoekstra feel that in the 
supersonic airplane will carry 
passengers almost exclu- 
th a special set of seats for- 
tion picture stars... . It 
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since it should not be ex- 
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transports. With this in 
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es for energy absorption, 
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NEW 720B FAN/JETS 


Fastest jets you can fly along the 
Pacific Coast and to Mexico City, too. 


707 JETS 


Fastest between Los Angeles, Salt Lake 
City, and Minneapolis. Fastest between 
San Francisco, Denver, Minneapolis. 


JET/PROP ELECTRA I1’S 


Fast and comfortable way to Phoenix, 
San Diego, Long Beach, Las Vegas, and 
Oakland from major Western Cities. 








SHORTLINES 





> Civil Aeronautics Board will hold a 
public hearing on the crash of a Trans 
World Airlines Constellation that killed 
78 persons shortly after takeoff at Chi- 
cago’s Midway Airport on Sept. 1. The 
hearing will take place at the Midway 
Hotel in Chicago at 9:30 a.m. Sept. 


> Delta Air Lines on Oct. | will add a 
daily DC-8 jet flight on its Atlanta- 
Birmingham-New Orleans-Los Angeles 
route and a nonstop New Orleans-Los 
Angeles jet flight, originating in New 
Orleans. The airline will begin Convair 
850 service between San Francisco and 
Philadelphia via Atlanta, New Orleans, 
and Dalias on Oct. 31. 


P Federal Aviation Agency has ordered 
100 new direction finders (DF's) valued 
at more than $1.7 million for instal- 
lation in selected FAA Flight Service 
Stations and airport control towers with- 
out radar facilities. The direction find- 
ers use a doppler principle and cover the 
VHF and UHF bands. Most of the 
DI’ equipment will be installed in 
Alaska, the western states and some 
northeastern states. 


P Iberia Air Lines has begun service 
with DC-8 jets on its Madrid-San Juan- 
Caracas and Bogota route and on its 
Madrid-Bermuda and Mexico route. 
The airline has shifted its Saturday 
DC-8 New York-Madrid jet flight to 
Sunday, effective through Oct. 31. De- 
parture and arrival times remain the 
same. 


> Irish International Airlines reports 
revenue passenger trafic across the 
Atlantic for July increased 58% over 


July, 1960. 


> Pan American World Airways has re- 
ceived Civil Aeronautics Board per- 
mission to suspend service to Cama- 
guay, Cuba, for an indefinite period 
because of the political situation in 


Cuba. 


> Piedmont Airlines reports net income 
for the first six months of this vear at 
$76,131, compared with $506 for the 
same period last year. 


> Radar Traffic Information Service 
now undergoing a 90-day evaluation at 
New York’s Idlewild Airport and Wash- 
ington National Airport has drawn a 
favorable response from users. The 
service is designed to keep pilots on 
VFR informed of pertinent traffic. 
National Airport reports an average of 
115 calls per day and Idlewild reports 


about 35. 








AIRLINE OBSERVER 


Boeing-Vertol 107 twin 


> Twice-delayed certification program of th 
mmpletion, First delay 


turbine helicopter is now scheduled for Noy. 
of about two months primar#y involved gear | ficulties, with transmis- 
sion components not meeting the required of hardness. More 
recent delay, which will run about six weeks if schedule is met, primarily 
was caused by need to strengthen swash plat nd fitting elements in 
the upper control system. Tests at 111‘ speed showed control 
system loads in excess of what had been ant Fix also involved 
shifting the rotor blade CG forward by mov balance weights. New 
York Airways was scheduled to receive its fi last week, an unmodi- 
fied aircraft which later will go back for cl Originally, the carrier 
was to get its first aircraft early this summer 


> Trans World Airlines financing for its Caravelle order (AW Sept. 11, p. 41) 
is likely to include General Electric participation. GE has taken part in 
previous airline financing for engines. One of the latest examples is the 
CJ-805 turbojets that power Northeast Airlines’ six Convair 880s. North- 
east leases the aircraft from a company set up specifically for this purpose, 
but GE preferred to hold the engine lease itself. 


> International Civil Aviation Organization xpected to concentrate 
on a discussion of dual doppler radar as a prin ins of navigation at its 
Fourth North Atlantic Regional Air Meeting which opened in Paris last 
week. ICAO has consistently criticized exist g-range navigation aids 
as failing to provide accurate position fixing i 


> United Air Lines expects to phase out its Vickers Viscount turboprop 
equipment in early 1964 as it takes delivery on the Boeing-727 short-range 
turbojet. Vickers fleet, acquired in the merger with Capital Air Lines, now 
totals 41 aircraft, all of which will remain on short-haul routes in the East 
because maintenance facilities are located at Washington, D.C. 


> Private and commercial pilots who learn tricate themselves, on 
instruments, from threatening weather condit may have “Blue Seals” 
afixed to their licenses, according to an ann ent last week by the 
Federal Aviation Agency. 


> Piedmont Airlines is completing financial arrangements for the purchase 
of 17 Martin 404s, plus spare parts, shop and ground equipment and a 
simulator, from Trans World Airlines. If approved by the Civil Aeronautics 
Board the agreement would permit phasing out of 14 DC-3s. 


1 airfreight pickup and 
rst “door-to-door” air 
irline with the Civil 

to include both ait 


estimates savings may go 


> Delta Air Lines hopes to offset the increasing 
delivery costs by providing the airline industt 
freight rates on Oct. 6. New tariffs filed 
Aeronautics Board will lower over-all shipping 
transportation and freight forwarding costs. Delt 
as high as 40% for some shippers. 


> Breguet will participate in the production of Fokker F-27 turboprop air- 
craft under an agreement signed between the French and Dutch airframe 
companies. Both manufacturers already cooperate in the production of 
NATO maritime patrol aircraft for the Atlantic. Breguet will produce the 
main fuselage components for the F-27. Production is expected to last 
two years as Fokker has a backlog of 105 orders. ‘The agreement is viewed 
as another step toward closer coordination of production among Western 
Europe's aircraft industry. 


> Russia’s Aeroflot has placed four Ilvush turboprops on the 
1,675-mi. route from Moscow to the mining f Karaganda in the 
Kazakh Soviet Socialist Republic. The I[l-15s ke the run in 4 hr. com- 
pared with 12 hr. for the piston engine Il-14s w they replaced. 
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AERO POWER 


LIFT and THRUST from 
ONE ENGINE—the 


revolutionary Pegasus turbofan 








The new Bristol Siddeley Pegasus high-ratio turbofan 
represents a major engineering breakthrough in the field 
of aircraft propulsion. 

Because the Pegasus can be fitted with movable nozzles 
evenly disposed around the centre of gravity which give 
directional control to its total thrust, this remarkably 
versatile engine provides the airframe designer with « 
single power source for all conditions of flight. 

VTOL, STOL and normal take-off capability in the same 
aircraft. Suitable for subsonic or supersonic applications. 

High by-pass ratio gives high thrust for low weight, 


low fuel consumption and low noise level. 




















Conventional installation. Operational simplicity. Inde- 
pendent of all fixed ground installations. 
Problems of ground erosion, recirculation and ingestion 


of debris reduced to a minimum 
ilready been selected 
in the Hawker P 1127 
pported by the Mutual 
for NATO. 


The Bristol Siddeley Peg 
or, and is now undergoing 
VTOL light strike aircraft 
Weapons Development Pt 

For further informati ite to: Bristol Aero- 
Industries Limited, 10210 Boulevard, Montreal 


North, PQ, Canada. 


BRISTOL SIDDELEY ENGINES LIMITED wvx00s :OF ANS—TURBOPROP \CKET ENGINES— 


PRODUCTS, 


ENGINES—MARINE 


AND INDUSTRIAL GAS TURBINES—MARINE, RAIL AND INDUSTRIAL DIESE 


ENGINES—PRI 





Two Carriers Protest 
Joint Fare Proposal 


Washington—Joint fares proposed by 
Trans World Airlines that would allow 
passengers to use San Francisco & Oak- 
land Helicopter Airlines to fly between 
San Francisco International Airport and 
outlying points have brought strong 
protest from two trunklines. 

The TWA proposal, scheduled to go 
into effect by Sept. 24 unless Civil 
Aeronautics Board disapproves, would 
allow a passenger arriving at San Fran- 
cisco International Airport to reach 
downtown points, and others in neigh- 
boring Berkeley and Oakland on the 
SF&O helicopter system, for a flat 
$3.50 reduction in the combined local 
and TWA fares. 

Passengers originating in the San 
Francisco-Oakland and Berkeley areas 
could use SF&O helicopters to reach 
the airport under the same terms. 

The proposal also allows TWA pas- 
sengers to fly free of charge on SF&O 
Ps « helicopters when traveling between San 

At 10 miles per minute Francisco and Oakland airports to make 

| flight connections. TWA cites as a tvpi- 

bb 95 ‘ ‘ | cal example of customer savings the 
almost reliable won t do $6.50 regular helicopter fare between 

| the airport and downtown San Fran- 

cisco. With joint fares the cost would 

be a $3 charge for an eight-minute 


That's why the largest airlines rely on | flight. A half-hour taxi ride would cost 
SYLVANIA GOLD BRAND TUBES in | $6, TWA said. 


¢ A ‘ ‘ United Air Lines, with Western Air 
communications, control and navigation gear Lines concurring, attacked the proposal 

on grounds that it would not generate 

: new trafic and was unfair to other 

SYLVANIA GOLD BRAND TUBES are built to take the demanding carriers, persons and localities. At the 
operation required in modern jet aircraft and still perform reliably. | same time, United said, it was unduly 
The popular Sylvania GB-5654, as an example, proves its dependability preferential to TWA customers using 


daily as an amplifier in aircraft communications receivers. the service. rar 
According to United, if TWA pro- 


Gold Brand Tubes are disciplined to take impact shock tests of up to | rated revenue from the joint fare, that 
750 g, fatigue tests for 96 hours at 2.5 g, and multiple life tests of 500 airline would have to absorb an average 


to 1000 hours. They undergo a multitude of stringent tests, including loss of $2.50 per passenger on the $3.50 
reduction in combined fares. The heli- 


ability to withstand high degrees of vibration and thermal shock. Na 
: ; | copter line would absorb the remaining 
Nothing is overlooked to give you the most et: a 
reliable tube product available for the spe- learing that it would have to adopt 
the joint fare if CAB approved, United 
ee aT ey eT 1 reliabl | said it would have lost $5.3 million on 
ee ee Ore | its 2.1 million passengers carried into 
AND readily available from your local and out of the San Francisco area 
Sylvania Industrial Tube Distributor. Ask during the vear ended June 30 if all 
him for the “Gold Brand Reliable Tubes” passengers had used the service. If half 


booklet. Or, write Electronic Tubes Divi- its passengers had used the joint fares, 
; United figures its loss would have been 


sion, Sylvania Electric Products Inc., Dept. £7 4 aailiine 
103-5, 1100 Main Street, Buffalo, N. Y. United said the $2.50 it would have 
to absorb under the plan “virtually 
equals” its domestic operating profit 
of $2.61 per passenger for Fiscal 1961. 
United also feared the joint fares 
would be most popular with short and 
medium-haul customers, where the 
amount the airline would have to ab- 
sorb would take a proportionally bigger 
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cialized needs of today’s aircraft. 














—YET IT CAN 
OPERATE 


FROM FIELDS 
OF LESS THAN 
5,000 FEET! 


Four Pratt & Whitney Aircraft JT12 turbojet en- 
gines power the Lockheed JetStar, world’s fastest 
corporate jetliner. Each of these efficient power- 
plants weighs but 436 pounds yet develops 3,000 
pounds thrust. This high thrust-to-weight ratio 
contributes to the JetStar’s short field take-off, 
a climb of 4,000 feet a minute and a cruise speed 
of 500 to 550 miles per hour at up to 45,000 
feet. The same experience that has produced jet 
engines which power the majority of the world’s 
military and commercial jet aircraft developed 
the JT12. Its simple, rugged design ensures high 
reliability and easy main nce. And it is backed 
by Pratt & Whitney Aircraft’s world-wide service. 


Pratt & Whitney Aircraft 


sion of UNITED AIRCRAFT C\ JRATION East Hart 





The cost of miniaturization 
just 


Trends can be overpowering. Once 
established, they're tough to reverse. 

Take the cost of miniaturization, for 
example. As electronic packages get 
smaller, price tags get bigger. No one 
seems surprised. It's a trend. 

There’s a reason, of course. Tiny 
things are hard to build, especially with- 
in space-age reliability requirements. 

Amphenol designers decided that if 
ever a trend needed reversing— it was 
this one. 

“How” was another question. They 
knew that conventional miniaturized 
pin and socket connectors were about 
as small as they were ever going to be. 
The spring member in the female con- 
tact (necessary for a snug, low-resis- 
tance connection) took up valuable 
space and set a lower limit for practical 
center-to-center contact spacing. The 
spring was obviously holding up prog- 
ress in miniaturization. It had to go. 


So, it went. 


& Amphenol designers developed the 
Wire-Form Poke-Home® contact, a 
male contact that supplies its own ten- 
sion and can be crimped or welded 
before assembly. Overnight, contact 
spacing plunged from .175 inch to .100 
inch. And, best of all, the new contact 
was less costly to manufacture. (It's 
built on automatic equipment.) 

The trend reversal was well on its 
way. Amphenol designers had a new 
contact—the next step: putting it to 


work in connectors. 


To answer the need for an econom- 
ical micro-miniature rack and panel 
connector, the Micro-Rac was un- 
veiled. Space-saving Wire-Form con- 
tacts and an integral-body-dielectric 
construction made it possible to pack 
20% more connections in the same 
space—and at nearly half the previous 
cost. As for reliability, after 1,000 re- 
peated insertion and withdrawal cy- 
cles, the Micro-Rac retained its orig- 
inal low resistance characteristics. 
b> Next came the Strip Connector, six- 
inch lengths of Lexan*™ plastic with 
contact holes on .100 inch centers. A 
do-it-yourselfer's delight, strips can be 
cut and stacked to suit hundreds of 
applications where a connector is a 
must—but for which no other eco- 
nomical connector exists. Example: 
strips can be stacked to form micro- 
miniature programming boards or in- 
strumentation terminations. They also 


* Registered TM General Electric Co. 


The Amphenol Wire-Form contact at work. 
Multi-purpose Strip Connectors (A) connect 
modules to chassis; Micro-Rac Connectors 
(B) connect chassis to cable assembly. 


dropped 20% 


can be used as economical tape cable 
connectors, modular connectors, logic 
card connectors, to mention a few. 
Wire-Form contacts can be used 
separately, too. Example: contacts can 
be crimped or welded to modules and 
plugged into special eyelet-type_re- 
ceptacles on printed circuit boards. 
Non-modular components, such as 
transistors, become pluggable by crimp- 
ing Wire-Form contacts to their leads. 
And that was that. The trend 
was reversed. 
BIf you would like more information 
about Wire-Form Poke-Home contacts, 
Micro-Rac 52- and 104-contact rack 
and panel connectors, Strip Connec- 
tors (or any Amphenol Connector for 
that matter) call your Amphenol Sales 
Engineer. Or, write to Dick Hall, Vice 
President, Marketing, Amphenol Con- 
nector Division, 1830 S. 54th Avenue, 
Chicago 50, Illinois. 


Acting like four spring fingers, Wire-Form 
beryllium-copper beam sections assure a low 
resistance connection (.0025 to .0030 ohm) 
even after 1,000 insertion-withdrawal cycles. 


TT Connector Division / Amphenol-Borg Electronics Corporation 
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Dornberger Sees Spa 


operational use. This 


(Because of the growing concern over an 
very smal] compared 


adequate military role in the national space 
program AviaT1ON WEEK is publishing the 
full text of a report recently presented by 
Dr. Walter Dornberger, vice president Bell 
Aerosystems Co., on “Military Utilization 
of Space.” This paper was initially presented 
to the second symposium on rocket testing 
in simulated space and high-altitude environ 
ments at the Arnold Engineering Develop 
Tullahoma, Tenn 
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I am convinced tha chnology in 
this country is poised on the brink of major 
technological and_ political that 
will rapidly alter its complexion during the 
next few hese changes will have an 
enormous impact on the American people 


as a nation and especially on the aerosystems 


n t space 


clear sky there 

papers the newly 
the moon enveloping 
altitude, which assumed 
from space flight. Many 
“Here 1 né 


Changes 
discov 


years ol 


industry, on which the burden of maintain sion, 1S A 
ing our technological pace will fall 
means the shifting of 
center of gravity our space effort 
military area. It seems that we as a 
finally realize that arc a deadly 
tary race with our opponent, the Russians 
It seems that something drastic has to be 
done and has to be done fast 

I don’t know why it always has to look 
if we a nation the bold ap 
proach, that in technology ire the 
first, that we always wait until someone does 
do it 


with 


the most 100 satellites and 
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nation 
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Technological Race 


We live now in the technological age, in 
the midst of a technological race. Not only 
in space, in area of We 
have to do it first, and we have to do it best 
Maybe because we have been trained for cen- 
don’t want to 

want to lose 

too much be- 


mo 


but every science 


turies as businessmen who 
take a risk and who don’t 
money, we analyze and study 
fore we act 

We have no time for that any more 
we have either. We have 
warned a long time ago. 

When we look back at the first years 
after the last war, there were enough proph 
ets, and even experts, in this country who 
knew their field and predicted the coming 
importance Of for national sur- 
vival 

But who listened and who did some- 
thing about it? Instead of discussing the 
space age problems in thousands of meet- 
ings and analyzing everything almost to 
death, we should have approached the possi- 
bilities boldly, would have recognized cer- 
tain areas of importance more realistically, 
ind most important of all, we should have 
used more common sense in making deci 


And 


no excuse been 


space our 


] 


- 
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Ae 


DR. WALTER R. 


sions. 

We talk a lot about the “lead 
time,’’ meaning the time from the start of 
the development of something until its final 


famous 
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the moon, let them go to Mars, Ict them 
go to Venus. It seems to me that presently 
there is no military interest in far outer 
space. 

© For military purposes. Offensive and de- 
fensive weapons will always be developed 
Offensive and defensive weapons together 
form a vicious circle. Any offensive weapon 
will soon find its counterpart in a defensive 
weapon. Then we have to go faster, have 
to go higher with our offensive weapon 
svstems until the circle is closed again. 

Now we have a new area available, a new 
dimension in which we can operate. We 
suddenly can go much, much higher and 
much, much faster. We can go with our 
weapon systems up to 450-mi. altitude 
without running into any unknown trouble 
caused by this new environment. That is 
about 10 times as large an area as we are 
operating in now. 


Military Superiority 

Ground, water and air, in which of these 
media do we really have military superiority? 

On the ground? I don’t think we have 
The Russians have more man- 
power and more soldiers. Adding the popu 
lation of China, the communistic world has 
ilmost one billion people, and that is a lot 
of people, and they have them very well 
equipped for war on the ground 

On the water? I doubt this also. I think 
the Russians have around 500 submarines 
and thev have underwater-launched vehicles 
ballistic missiles—the same as we. ‘They 
mav not have the same range, but they exist 
I don’t think that we are superior on the 
water 

In the air? This is doubtful also. I think 
that here, Russia is at least even with us 
Thus the only medium left m which w 
still may gain military superiority, if we 
really hurry, is space. And I am happy to 
] recent statement our Presi 


superiority 


learn about the 
dcnt made that he who has superiority in 
space will have superiority on earth. Let’s 
put the word “military” in front of superior 
itv and then our thinking goes, according 
to my opinion, in the right direction 

I personally think the now historic state 
ment of our former President that there is 
no military use to space was not only the 
understatement of that year, it will remain 
the understatement of the centurv. The goal 
in space for the military man, who is more or 
less responsible for the survival of our na 
tion in case political means fail, should not 
be the exploration of space. His main goal 
should be the military utilization of space 
And that should be achieved in the fastest 
Here, we should aim at a 
whole arsenal of weapon systems in spac 
should start with communications 
systems and_ include 
ind logistic 


possible way 


These 
and reconnaissance 
weather, inspection, defensivi 
systems, and especially a bombardment sys 
tcm. Besides defensive and passive systems 
we should have offensive weapon systems in 
space, manned and unmanned, with recall 
capability—types such as Dyna-Soar, Acro 
space Plane and manned command posts in 

Most important of all, however, we 
a bombardment svstem consisting of 
nuclear bombs circling the 
globe in all directions. This idea 
lutely not new. I put this thought down on 
paper in 1948, shortly after World War II 

Many complicated and bulky space bom 


space 
need 
hundreds of 
1s abso 


bardment systems have been discussed since. 
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All must wait for heavy boosters, and they 
concentrate the bombs in a few—and there- 
fore vulnerable—space stations. I personally 
think it can be done much more simply. 
Besides, we have no time to wait for the 
heavy boosters such as Saturn or the coming 
heavy solids. We cannot wait until these 
boosters are 100% reliable. We need an 
effective space bombardment system now, or 
as soon as we can get it—a system that can 
be established using our present Titans and 
Atlases and perhaps the Titan II. 

With these available boosters, we can 
send hundreds of nuclear bombs into orbits, 
and we can do it relatively inexpensively. 
And I even think these bombs should circle 
over Russia. There is no reason why we 
should not do that. We have our ICBM’s 
poised against targets in Russia. The Rus- 
have their ICBM’s poised against 
in the United States. That does 
not mean wat 

Circling these bombs over Russia can only 
facilitate our guidance and control prob- 
lems. We don’t have to change orbits in 
case of war and don’t have to have thousands 

of storable propellants in each 
bomb, and we don’t have to have compli 
cated guidance and control systems to bring 
I think one wav to bring them 


Slans 


of pounds 


them down 





Dr. Dornberger 


Dr. Walter R. Dornberger is vice presi- 
dent and chief scientist of Bell Aerosys- 
tems Co. division of Textron, Inc., and 
has been engaged in rocket work since 
1930 when, as a captain of the German 
Army Board of Ordnance, he was assigned 
to the Ballistics Branch with the task of 
developing solid propellant rockets. 

In 1936, the Peenemiinde Rocket Re- 
search Center was established and with 
Dr. Dornberger in charge, the first pro- 
totypes of pulse-jet, solid and_ liquid 
fueled ballistic and anti-aircraft guided 
missiles were developed. 

Dr. Dornberger came to this country in 
1947 under project “Paperclip’” and 
worked as guided missile consultant for 
the U.S. Air Force Air Materiel Com- 
mand at Wright Patterson Air Force 
Base. He joined Bell in 1950 in the same 
capacity. Later, as technical consultant 
to Bell’s Research Division, he advised 
advanced design and analysis engineers in 
feasibility studies of long-range, multi- 
stage ballistic missiles as well as of earth 
satellites. 

He became technical assistant to the 
president of Bell in November, 1957, a 
year later was appointed director of engi- 
neering, and in July, 1959, was named 
vice president and chief scientist. 

He is an associate fellow of the Insti- 
tute of Aeronautical Sciences, chairman 
of a technical committee of the American 
Rocket Society and an honorary member 
of several rocket and astronautical socie- 
ties. In November, 1959, he received the 
“Astronautics Award” from the American 
Rocket Society “in recognition of his ef- 
forts to accelerate the hypersonic glide 
vehicle development.” 











down with reasonable accuracy would be to 
let them come down the same way the 
Discoverer payloads are brought down. We 
even can hit small targets when we increase 
our effort of improving the Discoverer 
system. 

Naturally, we will have to camouflage the 
establishment of such a system during peace- 
time. We have to make it difficult for the 
enemy to detect and destroy such a system. 
For that purpose we have to let these nuclear 
bombs circle the globe in all directions and 
at different altitudes. We have to trv to 
make it difficult for a foreign nation to track 
each one of them by radar or optical observa- 
tion from the ground. Mavbe we have to 
coat them with a kind of rubber or plastic 
coating, maybe we have to paint them dark, 
perhaps in different colors, or something like 
that, which will burn away during the re 
entry phase but will render radar tracking 
more difficult. Instead of looking for such 
a simple space bombardment system, we are 
studying all kinds of ideas, but never the 
easiest, most logical approach 

When I mentioned that space 
bombardment system would be relatively in- 
expensive, I did not mean it will be cheap 
It will still cost billions, but fewer billions 
than a system against ballistic 
missiles. 


such a 


defensive 


Historical Crossroad 


I think most of us realize that we have 
been standing still for several vears at a 
historical crossroad, where one road leads 
to a strictly defensive svstem, the other one 
to an offensive svstem. We cannot go both 
wavs without endangering our national econ 
omy. We should have made the funda 
mental decision a long time ago. 

Do we want to defend the space 
frontier with a Chinese Wall, a Maginot or 
Siegfried Line, or do we want to stick to the 
well proven military concept that an offensive 
svstem—with its main purpose to deter war 

—~is alwavs better than anv defensive svs 
tem? From history we know that each and 
every one of the defensive svstems has a 
weak spot. The enemy has only to find this 
spot and to attack there, and the whole very 
worth a 


new 


expensive defensive system is not 
dime any more. 
Let’s assume that, nevertheless, we decide 


for the Maginot Line philosophy. Then there 


ire many approaches toward action, studies 
I don’t think that anv 
one of these proposed defensive systems will 


ind even hardwarc 


protection We don’t have 
to defend ourselves anv more against TNT 
bombs, but against nuclear bombs. Even if 
we succeed in preventing 75°; of all enemy 
ballistic missiles launched from reaching our 
ountry, the 25°{, coming through will 
cause havoc 

Do we really assume that a_ prospective 
enemy will launch his missile attack on our 
an all-out wav by firing his mis 
No, it will be a mass 
attack with hundreds and mavbe thousands 
fired at the same time. The best defensive 
system could not protect us against such an 
attack. However, if we decide for the 
Maginot Line approach, we have to select 
and establish pretty soon the defensive sys- 
tem against ballistic missiles which we think 
will give us the best protection I personally 
think that a svstem in the form of hundreds 
of satellites circling the globe, in which 
each one is equipped with many small mis- 


give us 100% 


country in 
siles one at a time? 
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siles with an infrared homing device that 
can be launched automatically, will be the 
best system. At least we may destroy part 
of the enemy’s ballistic missiles over enemy 
country during ascent. 

But if we decide in favor of a retaliatory 
system with offensive capability in space for 
the defense of our country, a space bombard- 
ment system to be established now, in peace- 
time, will be the best 


System’s Advantages 

What are the main advantages of such a 
system? First of all, an increased warning 
time. Presently we have 15 min. warning 
time. After the space bombardment system 
such as I described is established, the enemy 
has to destroy that system first before he 
can launch his attack against our homeland. 
To destroy such a svstem will take weeks, 
months, and even years. And what prevents 
us from putting a new hydrogen bomb in 
space for each one he destroys? 

Secondly, we force the enemy to tremen- 
dous expenditures in order to defend him- 
self against such a system—when we do it 
right. He has to find, to inspect, to make 
them inoperative, or he has to destroy these 
nuclear bombs one by one, and that is very 
expensive. He cannot destroy them in their 
orbit, because the debris may litter space 
between the atmosphere and the lower Van 
Allen belt. He has to attach retrorockets 
to them and has to destroy them in the 
upper layers of the atmosphere as they 
come down in an irregular flight path. And 
there will alwavs be the danger of booby- 
traps in our space bombs 

Third, we can, after we make sure that 
we know what orbits these globe-circling 
nuclear bombs are in, initiate the retaliation 
in case of an all-out war without depending 
on ground-based signals or communication 


links 


Manned Command Stations 

\fter our high-altitude nuclear tests in the 
South Pacific several years ago, we learned 
from newspapers about the _ interference 
problem with our communication system 
The Russians may try such a scheme. But 
they cannot interfere with signals from 
manned command stations circling the globe 
in space above the bombardment system. 

We should not, however, delay the estab 
lishment of such a space bombardment sys 
tem until we get the heavy boosters needed 
to put the final manned command stations 
in space. If the really 
wants a war during the next years, he will 
use his hydrogen ICBM’s 
and not for interference with the communi- 
cation link to our hydrogen bombs stored 


prospective enemy 


bombs for his 


in space 
And last, but not least, with such a space 
bombardment system we can direct war ac- 
tions away from our globe, up into space. 
In case we set up such a system and the 
Russians do likewise, I think the destruction 
nuclear bombs in space does not 
mean war on the ground. It 
will be a kind of hide-and-seek game in 
peacetime, costing a lot of money, leading 
to no political decision, but preventing war 
on the ground 
Establishing such a 
system, putting reconnaissance and commu 
inspec 
space 


of these 


nece ssarily 


space bombardment 
nications svstems as well as logistic, 
tion, and maintenance systems in 
means that much more money must be spent 


for the military utilization of space in the 
next decade than we are thinking about 
now. The correct ratio between the funding 
of our military utilization effort to the peace 
ful exploration effort should better be in the 
order of 9 to 1 for the next years. 

It is my opinion that here in this field we 
have a last opportunity to be the first, 
because we can do it now with presently 
available boosters. And we will be the first, 
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it fast. The Russians won’t do 
juse they don’t have to. If there 
ll-out war the Russians will start 
BM’s and IRBM’s fired in masses 
ed such a space bombardment 

we, who will never start a 

h a system to prevent the 

) putting their scheme into 


be objections from some of 


Builds Solar Collector Model 


Ryan Aeronautical Co. to 
The solar collector, shown 
nfiguration at bottom, would be 
ial. The reflective surface would 
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system. 
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Air Products pioneered in research and produc: 
tion of cryogenic systems. Specialty: closed cycle 
refrigeration systems —“right-off-the-shelf” or cus- 
tom-tailored to your specific requirements . . . 80°K 
or 2°K. Air Products offers unmatched facilities 
and capabilities for any low-temperature need. We 
invite your inquiries. 


INCORPORATED 


ANEW DIMENSION IN NOUSTRY 


DEFENSE & SPACE DIVISION: General Office: Allentown, Pa. DISTRICT LOCATIONS: Dayton, Ohio; Washington, D. C.; Los Angeles, Calif.; Winter Park, Florida. 





our politicians, who won't like for such a 
system to circle over a prospective enemy 
country in peacetime and would rather 
have it circle in orbits closer to the equator, 
to be changed into orbits over Russia only 
in case of war. I personally think Russia will 
try to shoot down any system in space they 
regard as a potential threat to their country. 


Soviet Air Sovereignty 


At the International Law Association 
meeting in Hamburg, Germany, in Septem 
ber 1960, Soviet Prof. Vladimir Koretzki 
gave this answer when he was asked about 
Russian thinking on the upper border of 
air sovereignty: 

“The upper border of air sovereignty is 
fixed by the necessity of any nation to pro 
tect its country.” 

That means the Russians don’t recognize 
any limits. They don’t care if such a system 
flies on a course over Russia or not. As long 
as they recognize it as a threat, they will try 
to shoot it down 

Since the end of the last war, I have 
tried to get the coming military utilization 
of space into the minds of many leading 
people in this country. For many, many 
lost years I was not very successful, I must 
concede. Otherwise, our military effort in 
space would have gone in differeut direc- 
tions and we would have tried harder to 
solve many of the fundamental problems 
opposing the realization of such a concept. 
which have not been solved up to now. Let 
me mention only a few: 

@ Presently we need thousands of dollars to 
get one pound of payload into space. ‘This 
figure has to come down to hundreds of 
dollars per pound 

@ The next problem is reliability. I think all 
our missiles and booster systems are much 
too complicated and_ therewith relatively 
unreliable. A big effort toward simplifica- 
tion should be started immediately The 
money spent in this area now will bear fruits 
many times in the years to come 

@ We have not solved the rendezvous prob 
lem yet, at least not in practice, and we 
need the answer to this problem urgently 
when we are talking about military weapon 
systems in space. Presently we cannot even 
put a satellite in the same orbit as the last 
one is in 

@ We have not solved the re-entry problem 
for manned vehicles yet. Or is the Mercury 
approach the correct answer? Going through 
the tremendous deceleration forces after be 
ing in a state of weightlessness for days and 
weeks certainly requires a lot of human en 
durance. And coming down on an uncon 
trollable parachute after a long mission in 
space, ditching into the ocean, or not know 
ing what steep mountain slope he will hit 
certainly wil] not amuse our astronauts 

We must and we will find other wavs to 
ome back and land. Mavbe the Dyna-Soar 
approach, with its low deceleration forces 
and its maneuvering capability, or some 
other type of maneuverable high-lift space 
craft, will be the answer. But up to now 
all is theory and has not been proved in 
practice 
e@ Another unsolved problem is the recov 
erable, re-usable booster. NASA can throw 
its expensive boosters away NASA will 
launch only relatively few space vehicles 
But the military will launch thousands and 
thousands of missiles and space vehicles even 


in peacetime. Do we want to throw our 
booster away every time? 

Certainly, there are studies being done 
on recoverable, re-usable boosters, winged 
recoverable boosters, boosters with inflatable 
wings and so on. But where is the concen 
trated effort to get a practical solution as 
fast as possible? I know such a development 
is expensive, but after some 20 recoveries 
of a re-usable booster, we already break 
even with the cost of expendable boosters, 
and then we really save money 
@ Where is the practical answer to the spac 
powerplants we so urgently need in space? 
Where are the nuclear and electronic propu! 
sion svstems? They will come, ! am sure, 
but we need them fast 
@ And is the development of the auxiliar 
powerplant to sustain life and equipment in 
space really at a status where we can usc 
them for our urgent military missions in 
space? 

These 
problems confronting us when 
the military utilization of space 

Let the military forget about moon shots 
and landing on planets. Let’s spend ou 
money more wisely in the interest of our 
survival as a nation, so that one day, we 
really will be the masters in space and 
achieve military 


are only a few of the unsoived 
Ww look at 


superiority in the ons 
one medium which is still open for us— 
space. 


Florida to Increase 
Space Study Facilities 


New York—Florida Development 
Commission recently issued $15-million 
worth of revenue certificates as the 
first step in a $30-million program to 
boost the state’s space research facilities 
for graduate level scientific and tech 
nical training. 

Florida Gov. Farris Bryant, who an 
nounced the program here, said it is 
designed to “back up” National Acro- 
nautics and Space Administration’s re- 
cent decision to make Cape Canaveral, 
Fla., the nation’s prime facility for space 
exploration projects. 

The state program will 
increased facilities at existing state uni 
versities, development of a space study 
center in Palm Beach County, use of 
educational TV circuits by professors 
and students at work in various parts of 
the state and use of jet transports to 
ferrv teachers and books to areas where 
space research is being conducted 

The state will provide $23 million of 
the total, Gov. Brvant said. Besides 
the $15 million in revenue certificates, 
$8 million will be provided through not 
mal state revenue. 

Another $7 million is expected to 
come from private resources, including 
foundations and direct support from 
aerospace industries and related 
panies, the governor noted. 

Gov. Bryant said one individual in 
the state already has pledged a $2 mil 
lion contribution to the program. 


C ncom pass 


com- 
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Now you can afford an automatic 
temperature control for your aircraft 
(at little more than the cost of a 
thermostat). 


Are you getting the most out of your 
business aircraft investment? You are 
if you arrive at your destination re- 
freshed, comfortable, and ready to 
tackle your business engagements. 
You are if your aircraft is designed 
for automatic comfort. 

Temperature at ground level and 
at flying altitude can vary widely. 
Cross-country travel subjects your air- 
craft to many temperature changes. 
Unlike the simple wall thermostat, the 
Barber-Colman system provides a con- 
stant cabin temperature regardless of 
outside conditions. You can feel the 
difference. And what’s more, it’s com- 
pletely automatic. Once a Barber-Col- 
man system is set to your individual 
needs, you relax and enjoy the flight 
in complete environmental comfort. 
Check your comfort conditions next 
time you fly. If your collar is sticky 
and the air feels thick, or if there is a 
cool draft, then you need a Barber- 
Colman tempera- 
ture control sys- 
tem ft give you 

nt, reliable 


BOOKLET 


whole story on aircraft temperature 
Write for it today and we will include 
a listing of sales and service 
centers that will install the 
new Barber-Colman TYL 5 
— kit on your aircraft. Barber- 
Colman temperature control 

systems are found in many 

} modern buildings as well as 
modern jetliners. Experienced 

in comfort control since 1926. 


THE MARK OF QUALITY 


BarBER-COLMAN COMPANY 


t and Missile Products Division 
U, 1422 Rock St., Rockford, Illinois 








The important advances in environmental testing come from MB 














New 5140MB power amplifier improves reliability 
in sine wave and complex motion testing 


A pioneer and leader in the field of 
electrodynamic vibration systems, MB 
continually strives to improve the per- 
formance and reliability of vibration, 
shock and fatigue testing. The im 
portant advances in environmental 
testing come from MB. 


MB Electronics has representatives in 
principal cities throughout the world. 


The Model 5140MB Power Amplifier is designed to drive the Model (C210) 
28,000 lb. force and Model (EL 10,000) 40,000 lb. force vibration exciters. 
Rated at 140,000 volt amperes output with plate dissipation of 240 kw, the 
amplifier offers the most conservative and reliable operation in 
the vibration testing field. It will readily handle all the adverse inductive 
and capacitive loading of the electrodynamic exciter. 
These outstanding features are responsible for the greater reliability 
of the Model 5140MB amplifier: 
1. 15 db negative feedback provides lowest source impedance and 
lowest distortion into the shaker load. 
2. Oversized driver tubes for high random peaks. 
3. Oversized amplifier with oversized output tubes. 
4, Plate dissipation capabilities exceed vibration exciter requirements 
by a minimum of 3314 % 
5. Compact water systems feature “water-miser” regulation of secondary 
water and a demineralizer insures low conductivity in primary coolant. 
For additional information on the new 5140MB Power Amplifier, 
write for Bulletin 134. 





A DIVISION OF TEXTRON ELECTRONICS, INC., 1078 State Street, New Haven 11, Conn, 
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First Attempt to Launch Minuteman From Silo Fails 


First attempt to launch a USAF-Boeing Minuteman solid propellant missile from a silo on an untet d flight over the Atlantic Missile 
Range failed Aug. 30 when the second stage ignited prematurely just after the missile cleared t if the silo and the range safety 
officer had to destroy it (AW Sept. 4, p. 26). Service tower silhouetted against the flame in the third ture from left, above, is 80 ft. tall. 











right to left: 
George Otis II, Astro-Science Chairman 
Peter H. Stanton, Astro-Science President 


Alan F. Thompson, American Astro-Systems President 


A CORPORATION ON THE GO 


| American Astro-Systems, Inc.* joins the fast-growing Astro-Science Corporation 
=I family, increasing sales by $8 million and facilities by another 180,000 sq. ft. The 
new division adds to Astro-Science a unique capability in military mobile ground support 
equipment, having successfully delivered over $50 million in high-pressure refrigeration, 
mechanical positioning, electronic and electrical power equipment. 

Other Astro-Science Divisions: American Concertone, Inc.—pioneer producer of 
magnetic tape recorders for the military, industry and home./American Avionics Inc.— 
manufacturer of military electronic equipment. 


*formerly the Ground Support Division of American Electronics, Inc. 


CC EASTRO-SCIENCE CORPORATION 


9449 WEST JEFFERSON BOULEVARD * CULVER CITY, CALIFORNIA 
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McDONNELL F-101 pulls up (left) after low-altitude firing run over Wheelus’ El Uotia gunnery-! 
training center for most U.S. Air Force aircraft that are based in Europe. North American F-100 
sage of El Uotia, beginning a low-altitude special weapons run over the African range. 


ibing range, the Libyan weapons 
is shown 50 ft. above the desert 


USAF Conducts Tactical Training in Libya 


By Cecil Brownlow 


Wheelus Air Base, Libya—Delivery 
of non-nuclear weapon systems and a 
sharpening of close-support gunner 
techniques are assuming new import 
ance for European-based tactical fighter 
units as they gear to the widen 
ing East-West crisis now focused on 
Berlin. 

Following President Kennedy’s 
cent emphasis upon the necessity for 
the armed forces to expand their con- 
ventional warfare capability, — tactical 
pilots and aircraft of the U.S. Air 
Forces in Europe—many of whom have 


meet 


Te 


REPUBLIC Mach-2-plus F-105s of the 36th 


Europe, line the ramp at Wheelus Air Base, Libya, where their pilots are gaining proficiency in wea 





concentrated almost exclusivel\ tl 
nuclear delivery maneuvers over the past 
few vears in line with former national 
policv—now find themselves _ strafing 
gunnery targets from low altitude, roll 
ing into ind cutting 
over the ap 
proaches, 

This pact 
with the of 
weapons and general operational tech 
niques, is placing added strain upon the 
planning and day-to-day requirements of 
the USAFE Weapons Center here, 
training ground for Air Force 
tactical bomber and interceptor units 
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Mercury capsule’s all-titanium frame of hat-section stringers and machined rings. 


45,000 inches of welding 


r 1 
| | 


| Titanium | construction clinches record 


of reliability with Mercury capsule! 


Mercury’s astronaut, and all that was at stake with him, 
rode out the big shot safely in a titanium structure. 
Chosen for its light weight, its strength and rigidity at 
high temperatures, its ease of fabrication, titanium has 
passed another milestone in its growing history of reliability. 


Project Mercury’s pressurized capsule, its antenna and 
parachute housings and the adapter section mating it to 
the booster are basically titanium structures. They con- 


sist of a titanium inner skin attached to a framework of 


titanium stringers and rings. Beryllium and Rene 41 heat 
shielding “shingles” are fastened to the outside of the 
capsule. 


The use of titanium has saved “considerable” weight 
over other metals of similar strength and endurance in 
the all-critical weight battle in the Mercury capsule and 
adapter section where ounces were fought for. 


This report has been prepared by Titanium Metals Cor- 
poration of America in the belief that performance of 
titanium in the space capsule may provide information 
of use to you in design and construction of weight- 
critical airframe structures, whether they be in VTOL or 
STOL aircraft, or vehicles to operate in space. 

Rigidity and strength at high temperatures... and 
20 G’s! Shaving off pounds was not enough for Mer- 
cury’s designers. One of the big factors in the selection of 
titanium, which is as strong as most steels, yet weighs 
44% less, is its ability to retain its strength and rigidity at 
high temperatures. 

During the launch phase, the all-titanium adapter sec- 
tion reaches 600F. The titanium stringers in the capsule 
reach 600F during re-entry; the inner skin reaches 200F. 
Here titanium construction proves its high performance 
and reliability. Mercury capsule is designed to with- 
stand 20 G’s. 





Titanium construction inherently rigid. Titanium 
lends itself to an actually stiffer construction even though 
its modulus is somewhat lower than steel’s. The answer 
is a greater cross-section made possible by the less dense 
titanium. Moreover the metal will retain its stiffness over 
a wide range of temperatures. 

Added stiffness and efficiency can be gained by “‘rigid- 
izing” or beading. Mercury inner skin, which is also the 
cabin inner wall, consists of two layers of 0.010" com- 
mercially pure titanium, welded together to form a single 
“sandwich” structure. The inner layer is flat-rolled. The 
outer layer has been stiffened with corrugations ap- 
proximately 3 inches in length and 4%-inch wide. The 
result is a 0.020” titanium section that is equal in rigidity 
to an 0.050” section . . . 150% increase in efficiency. 
45,000 inches of reliable welds per capsule. Project 
Mercury capsule, in addition to its high G loadings and 
temperature requirements, is pressurized to maintain its 
cargo of human life. Welds must be reliable. 

According to McDonnell Aircraft, St. Louis, Mo., 
developers and manufacturers of the capsule, there are 
24,500 inches of seam and butt weld and 20,500 inches of 
spot weld in each capsule . . . 45,000 inches of welding. 
The performance has been repeated in 20 production 
capsules. 

Here indeed is a better focus on the reality of titanium 
welding! 

All fusion and seam and spot welding was done “‘open 
air.” Fusion welds were inert-gas shielded, tungsten-arc, 
using trailing and backup shields. Welds are as strong or 
stronger than parent metal, McDonnell reports. 

Spot and seam welding was accomplished on standard 


production equipment, with techniques similar to those 


used on the stainless steels. 

TMCA: your information source. If your missile or 
aircraft problems revolve around requirements for a 
rigid, high strength structure at temperatures from minus 
433 to plus 1000F . . . with high corrosion resistance, 
including immunity to atmospheric attack, titanium may 
easily be your best answer. The reliability on which the 
makers of the Mercury capsule placed their faith can 
work for you. 

We suggest you get in touch with the nearest Titanium 
Metals Corporation of America sales office or write di- 
rectly to our Technical Service Department for informa- 
tion on titanium application . . . fabrication . . . com- 
petent fabricators. Why not w rite today... 


TITANIUM METALS 
CORPORATION OF AMERICA 


233 Broadway, New York 7,N.Y. 


SALES OFFICES: NEW YORK 
CLEVELAND « CHICAGO « DALLAS « LOS ANGELES 


Titanium inner skin consists of two truncated cones 614' 
high by 614' at base, welded together. Cones are formed from 
trapezoidal sections, butt-welded together. One cone consists 
of 0.010” beaded titanium, for added stiffness; the other cone 
of flat-rolled 0.010” titanium. After butt-welding, each cone 
is individually pressure teste 


Cones are joined by seam-welding, the beaded cone on 
the outside, following s velding for position. Approxi- 
mately 24,500” of sear are used in each capsule. A 
circumferential pass is tween each corrugation and 
a vertical pass adjacent igations. Joined cones are 


also proof-tested 


— 


Basic titanium capsule structure consists of welded, two- 
layered cones which are welded to the titanium frame. 
The housing and adapter Ss are not pressurized and con- 
sequently the skins are »d to the frame in these areas. 
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Military Electronics Division 


All qualified applicants will receive consideration for employment 
without regard for race, creed, color, or national origin 
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T. ‘Sd YRS ...requires Motorola’s solid state disciplines 


< 23 


INTRINSIC CHANGES to molecular engineering 
techniques are required to break the asymptotic 
barrier of systems complexity versus systems 
reliability. The basis for Motorola’s solid state 
electronics capability has been as carefully laid down 
as the vapor phase formation of an epitaxially 
grown, single-layer crystal. % At Motorola, scientists 
and engineers have been brought together in 

one superbly equipped organization under single 
leadership. These molecular specialists have at 

their command the disciplines associated with semi- 
conductors, epitaxial growth crystals, deposition, 
thin-films, surface passivation and encapsulation, 
electronic ceramics,and equipment and 

systems design.They are pioneers in the design of 
solid state equipment and systems of superior 
reliability and performance. % Motorola-integrated 
circuit research and development, using thin- 

film and semiconductor hybrids and pure 
morphological circuit structures, have opened new 
areas of microscopic technology to practical 
application. % If your application problems lie 
within the parameters of solid state electronics, 


look to Motorola for practical solutions. 


MOTOROLA 


CHICAGO 51, Illinois, 1450 North Cicero Avenue 
SCOTTSDALE, Arizona, 8201 East Mc Dowell Road 
RIVERSIDE, California, 8330 Indiana Avenue 
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DESERT CAMEL and handler greet the first F-105s to reach Wheelus after a flight from their home base in Bitburg, Germany. 


target areas 75 mi. southwest of here in 
the scrub plains of the Libyan Desert, 
and even some older weapons now be- 
ing refurbished are providing their 
share of headaches. 

With the Kennedy order, the aging 
2.95-in, rocket systems are returning to 
prominence, and the Weapons Center 
has been told to phase them into its 
program on a rapid-fire basis. Using 
these as an example of the increasing 
tempo, one leading Weapons Center 
officer complains mildly that “we don't 
know how many a pilot should fire or 
what’s considered proficient, but here 
the order is for us to use them.” 

Range schedules obviously will have 
to be revised when the F-105s begin to 
make necessarily time-consuming blind 
approaches with the pilot dependent 
upon radar for navigation and weapons 
release and when aircraft start their 
low approaches from over the Medit- 
erranean for Bullpup firings rather than 
slipping immediately onto the range 
from the staging area as can be done 
now. 

“Obviously,” a range spokesman says, 
“vou can’t have one plane doing a 
LABS (low-altitude bombing svstem) 
or making a blind approach while an- 
other one comes in underneath for a 
dive-bomb run.” 


First Step 


For all the new emphasis on con- 
ventional systems, however, USAFE 
and Wheelus planners have no inten- 
tion of letting the fighter-bombers’ 
nuclear delivery capabilities _ slide. 
Advance techniques offering greater 
simplicity and more accuracy than the 
intricate LABS maneuver are being 
practiced daily, and the F-105 pilots 
will become proficient in this phase 
as a first step, relying upon subsequent 
visits to Wheelus to brush up on their 
conventional tactics. 


The F-105 began 
Wheelus on July 16—actual practice 
flights over the range got under way 
two days later—upon the arrival of the 
first aircraft from the 36th Tactical 
Fighter Wing homebased at Bitburg, 
Germany, about 300 mi. from East 
Germany and advance elements of the 
Communist air forces. 

The 36th, initial 
wing to receive the F-105, now has ap- 
proximately 25 aircraft on hand. Some 
of its pilots still are completing the 
transition course from the older North 
American F-100 at Nellis AFB, N. M.., 
and 12 of these are at Wheelus on a 
rotational basis. 

First group to pass through was the 
36th’s 22nd Squadron, which has been 
averaging about 18 sorties a day, with 
some of the aircraft making up to four 
flights during the 8-hr. period the 
range is in operation. Length of a 
single mission totals about | hr. 20 
min., of which 20 min. is actually spent 
over the range. The remainder of this 
time is consumed in flving to and from 
the range, flving holding patterns befor« 
the initial runs and, later, rendezvousing 
for the return flight 

With spares for the electronic sys- 
tems a critical factor, the number of 
aircraft available on anv given dav has 
been fluctuating between 6 and 10 
“Parts,” a 22nd operations officer says, 
“have been killing us. We just don’t 
have everything we need to keep those 
black boxes going. 

“The big problems right now are 
maintenance and supply and getting 
used to the new equipment . We're 
coming up with a lot of little problems 

but we're solving them.” 

Two of the problems have been more 
than routine and cause most of the rela 
tively little criticism, voiced by pilots, 
of the F-105 as a system. 

In one, a 22nd aircraft on autopilot 
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began to pitch violently, exceeding all 
g-f limits and tearing off in the 
wing tanks which then 

to slam into the leading edge 

ng before falling away. The 

tion was brought under con- 

llv after the autopilot had 


g ged. 


Autopilot System 

Alt gh the General Electric tech- 
sentative dissented, the Air 
ed tentative blame on the 
1t svstem, which can be used 
tion plus automatic release of 
store while fiving the air- 
n over-the-shoulder delivery 
\pparent problem lay within 
between the autopilot as 
auto toss unit—an over- 
rs that deflected the stabil- 
deg. rather than the pro- 
the unit was restricted for 
at Wheelus while the 
| servo systems were checked. 
were made on the spot, and 
has begun using them again. 
tial training here, however, 
mphasis is on pilot skill, the 
hase of the system will not 
d. Permanent fixes for the 

t are under study. 
problem—one_ instance 
d at Bitburg, another at 
has been a failure in the air 
‘tor which resulted in the 
of the communications 
id subsequent loss of radio 
th the ground during ap- 


Was 


man for Republic Aviation 
this deficiency has now been 


)blems aside, most pilots term 
1 “very fine” airplane in its 
pects and flyability. For the 
ise of training here, concen- 
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trating upon a specific special weapons 
delivery technique plus some conven- 
tional air-to-ground strafing with the 
aircraft’s high-speed Vulcan 20 mm. 
cannon, pilots have needed slightly 
more than eight missions each on an 
average to become qualified. 
Concentrating during this visit upon 
nuclear weapon techniques as a primary 
goal in order to provide some measure 
of combat capability at the earliest pos- 
sible moment, particularly over the pres- 
ent period of international crisis, the 
F-105 pilots will return here on a rota- 
tional basis at a frequency of about once 
every two months to round out their 
syllabus and become fully qualified. 
Subsequent phases, requiring a pilot to 
remain at Wheelus for between two 
and two-and-one-half weeks at a time, 
will be devoted to conventional deliver- 
ies plus varied types of nuclear attack. 
At Bitburg, where weather and a 
populous terrain preclude little more, 
the pilots are concentrating upon such 
areas as navigation, instrument flying 
and working with forward area con- 
trollers who would help guide them to 
their war-time targets. In its Wheelus 
training, the 36th also attempts to 
shuttle all of its aircraft to Libya for a 
check of their bomb release systems in 
actual operation and to qualify them as 
combat ready along with their pilots. 


Temporary Deficiency 


One temporary operational deficiency 
has been the restriction against use of 
wing tanks since the two broke awav 
from the 22nd F-105 during the pitch- 
ing maneuver while on automatic flight. 
Removal of the tanks has cut the air- 
craft’s loiter time considerably and 
means that, if thev are to make full use 
of their alloted 20 min. over the range, 
they must be brought in on the dot 
from their holding area. The tanks, 
however, will be re-installed upon com- 
pletion of studies on the causes of the 
incident and the stresses that made 
them break away 

The range itself is now being equip- 
ped with reflector targets to permit the 
I’-105s to fully simulate blind radar ap- 
proaches and drops, and plans for inte 
gration of the aircraft into the Wheelus 
operation began well over two years 
ago, although a special area for the 
plane, including buildings suitable for 
maintaining its sensitive electronic svs- 
tems, is still in the construction stage. 

Advanced planning and _ provisioning 
for the aircraft included determination 
of range requirements, the amount of 
airspace needed for practice runs, types 
and quantities of spares that should be 
stocked plus ‘“‘a multiude of support re 
quirements,” according to Maj. Daniel 
J. Sheehan, Jr., chief of the tactical oper- 
ations branch in Lt. Col. Walter A. 
Rosenfield’s Weapons Training Divi- 


sion. 


Sheehan and others also had to con- 
sider means of phasing in the F-105 
without disrupting the activities of the 
older tactical aircraft that have been 
training here for the past several years— 
the F-100 and the McDonnell F-101. 
At the moment, increments of six Euro- 
pean-based tactical units are at Wheelus. 
Aside from the 36th with its F-105s, 
they are: 

e 48th Tactical Fighter Wing from 
Lakenheath, England, with F-100s 

e 20th Tactical Fighter Wing; Wethers- 
field, England; F’-100s 

e 49th Tactical Fighter Wing; Spang- 
dahlem Air Base, Germany; F-100s. 

e 50th Tactical Fighter Wing; Hahn 
Air Base, Germany; F-100s 

e 8Ist Tactical Fighter Wing; Bentwa 
ters, England; F-101s 

The 49th is the next European wing 
scheduled to receive the F-105 and, by 
Januarv, when these begin phasing into 
the operation here to add their weight 
to those from the 36th, a total of 24 
normally will be at Wheelus at any 
given time. 

In addition to the tactical units, Con- 
vair F-102 interceptors also are training 
at Wheelus, firing Hughes GAR-] 
guided air-to-air missiles at airborne 
targets from an aerial range over the 
ocean designated Danger Area 2, while 
fighter tactics are practiced over a simi- 
lar area known as Danger Area 1. The 
GAR-] will soon be joined by the 
GAR-S, USAF version of the Navy's 
Sidewinder _ infrared-guided  air-to-ait 
missile. 

F-102s now at Wheelus are 
86th Air Division stationed at 
stein Air Base in German 
craft on Station as opposed to the 
normally sent to Wheelus bv a tactic 
unit at anv one time 

To accommodate the num 
tactical aircraft on hand with maximut 
effect, the El] Uotia desert range is di 
vided into two parallel target areas, with 
a narrow strip extending from the vul 
nerable control tower dividing the two 
Col. James S. Coward, Wheelus deput) 
terms tl 
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lities as ‘prob 


from the 
Ram 


M ith SIX 
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bers 


vu 


commander for operations 
range and its twin faci 
ably the busiest in all the 
Maj. Sheehan adds that 
edge, “it is the onlv dual special weap 
ons range in USAF.” 

As an example of its activity, an aver 
age of practice bombs are 
dumped upon the range during 19,835 
flown from 
Intercep 


world,” ind 


to his knowl 


63.555 
air-to-ground _ sorties 
Wheelus during a vear’s time 
tors fly an additional 1,536 sorties over 
the two water ranges over a normal veat 

The range can handle a maximum 
of seven aircraft during a 20-min. prac- 
tice period, with each making three 


special weapons and four conventional 
two target areas 


runs over one of the 
On the basis of 24 20-min periods, 
Maj. Sheehan estimates that an average 
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WORLD’S MOST 
EXTENSIVE 
ALUMINUM 
JOBBING 
FACILITIES... . 


The small aluminum globe in the 
ture is a bomblet Alcoa engi- 
ed and developed for the U. S. 
Shemical Corps. The tall tubes 
the right are Zuni missile outer 
s. The pieces that resemble 
SS rooks are center sections of 
> Air Force's Bullpup missile. The 
ns are chemical shipping and 
rage containers for the armed 
es. The cylinders on the left are 
nition rack tubes for Army 
ce’s M-60 tank. 
hown are rocket engine 
flotation spheres, jet fuel 
r-separators and scores of other 
items Alcoa turns out by 
the isands. 
UNMATCHED FACILITIES 
A 1's facilities for aluminum pro- 
t are unmatched in the world. 
5s worked with aluminum 
ising sO many techniques, 
any plants. 
i's Press Department can 
blank, form, pierce, notch and 
seam. Its Joining Section can 
seam, flash and arc weld or 
> one is better equipped to 
fy joining techniques and 
alloys. Forming facilities in- 
ie the tools to bend, form, cut, 
trim, bead and rout. Engineer- 
finishing, testing, inspecting— 
9a can help with everything from 
to finish. How can you use 
capability? Write: Aluminum 
Company of America, Jobbing Divi- 
sion, 1870-W Alcoa Building, Pitts- 
19, Pa. 
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C130E Has External Wing Tanks for Extended Range 


USAF-Lockheed C-130E Hercules transport has a fuel capacity of 9,680 gal. with the 


addition of underwing tanks and can carry 17 


tons of cargo across the Atlantic. The 


first C-130A is expected to enter operational service with Military Air Transport Service 


next March. 


of 485 practice bombs are released onto 
the range everv working dav. 
Sheehan’s office has a liaison officer 
for each tactical and interceptor wing on 
hase, a veteran pilot who flies with the 


unit, monitors its progress, recommends 
possible changes in weapon svstem de 
liverv techniques and generally assists 
in the over-all training program. 
Liaison officer for the 36th is Capt 


Alonzo L. Ferguson, a former F-100 
instructor pilot, who must be able to 
cope with a wide spectrum of activities, 
ranging in scope from briefings on rules 
and regulations of the officers’ club to 
assistance in instrumenting the range to 
handle F-105 radar approach runs. 

Wheelus itself is a vital link in the 
continued preparedness of USAF units 
in Europe and could well become an 
increasing target in the cold war 
squeeze. “All these units,” Col. Coward 
says, “are pretty dependent upon us 
for maintaining their proficiency.” 
There is neither space nor weather for 
the task in Europe, and the time lost 
in returning to the U.S. for such mis- 
sions would be prohibitive. 

The question is, how long 
Wheelus be allowed to remain? 

With USAF already pulling out of 
its other North African sites, Wheelus 
will soon become the lone Air Force 
base on this continent, and the con- 
sensus here seems to be that “‘the pres 
sures to close us will increase.” 

Present Base Rights Agreement with 
the Libyan government was signed in 
1954, two vears after the country be- 
came an independent nation, and, with 
luck, will continue in force until De- 


will 


72 


First flight of the aircraft was last month. 


cember, 1970. A financial annex to the 
agreement was renegotiated in 1960, 
with the U.S. agreeing to pay the 
Libyan government $2 million a year 
in straight rental fees. The annex will 
be renegotiated again in 1964, “and I 
suppose the chances are verv good that 
the price may go up again,” says one 
top Air Force officer here. 

The agreement per se, however, is 
regarded as an “excellent” one by Col. 
Stebbins W. Griffith, commander of 
Wheelus and its support 7272nd Air 
Base Wing. “It would be hard to 
negotiate one like it anvwhere else in 
the world todav,” Griffith savs. “It 
gives us quite a bit of freedom... . I 
don’t, for instance, have to answer to 
anv Libvan official as to what we do 
here just so long as we aren’t violating 
Libyan law.” 


Libyan Rule 


Griffith believes the problem of 
Wheelus’ continued existence will be 
a relatively minor one so long as King 
Idris I, the present, and absolute, ruler 
remains in power, Idris, who Griffith 
savs is a staunch friend of the West, is 
71, however, and childless. His desig- 
nated successor is a 33-vear-old nephew. 

Col. Griffith believes the nephew 
also mav be a friend. others are not so 
sure, and there is the added question 
of whether he can exercise control over 
the divided political factions after Idris, 
the strongman, has passed ‘away. Refu- 
gee political leaders in Cairo already 
are calling for Wheelus’ demise. ; 

Along with rental fees and the friend- 
ship of Idris, U.S. Mutual Aid funds 


and assistance teams help bind Libya 
to the West, but the problems are great. 
Nationalists resent the very idea of a 
foreign base and, despite continuous 
community relations efforts, the noise 
of jet aircraft is a constant irritant to 
the neighboring Arabs and to their 
camel and goat herds. 

The desert range encompasses a small 
section of a traditional camel trail, and 
the herders see no reason why their 
paths should be diverted despite the 
obvious dangers involved and all the 
warnings thereof, 

Libya’s geographical location is a 
handicapping factor in itself, bordering 
as it does onto both Tunisia and AIl- 
geria, two countries engaged in bitter 
struggles with France, and the Libyan 
port of Tripoli near here often is used 
as a headquarters by the Algerian rebels. 

The occasional crash can provoke a 
major incident. “If a plane hits a 
house, it’s no use trying to explain 
that it wasn’t done deliberately, and 
anyone appearing on the scene in a 
flving suit is taking his life into his 
hands,” one officer here says. 

And, there’s little doubt that the 
Libyans could make existence at Wheel- 
us untenable within a relatively short 
time if they really wanted to do so, 
since its supply lines extend well be- 
yond the gates and into open, unpro- 
tected country. 

Water, as one example, is supplied 
to the base from wells which, ‘almost 
without exception,” are located off base, 
with the easily detectable pipes running 
above ground. The on-base supply is 
limited, and the Libyans “know they 
could put us out of operation very 
quickly,” according to Col. Coward. 
Regular motor fuel and the diesel oil 
used to run vital base operations such 
as electrical generators also are supplied 
from the outside, normally by truck, al- 
though emergency land lines are avail- 
able. 

The supply line for jet fuel and avia- 
tion gas, however, is more secure, Here, 
a pipeline extends.from a Wheelus fa- 
cility into the sea where it can hook 
onto U.S. tankers. This line, Coward 
savs, “can keep us from getting trapped 
here” when and if the time for such a 
contingency should ever arrive. 

Wheeclus also is relatively unprotected 
from attack by any invading aerial force, 
relying primarily upon isolation and dis- 
tance for security, although a “‘limited 
intercept capability” is maintained with 
the interceptors here for training plus 
some base aircraft. Wheelus officials be- 
lieve a more elaborate defense system 
would yield little in actual protection. 
“We're sitting out here all alone,” one 
spokesman explains, “and there aren't 
any contiguous defenses. Our radars, for 
instance, aren’t tied in with anyone 
else’s, and it would be impossible for us 


to have a really tight defense. ee 


AVIATION WEEK and SPACE TECHNOLOGY, September 18, 1961 








— DELAYS AS LOW AS 1 
WITH RCA’S BROAD LIN 


ACHIEVE STAG 
1 TO 1,000 Mc 


TRANSISTOR RESISTOR 


LOGIC (TRL) 


STAGE 

DELAY 

RCA TYPE a 
«in 

_1000_ 

800 _ 


N585 (NPN ALLOY) _ 
— 200 


2N404 (PNP ALLOY) _ 

9N1301,_2N795 (PNP —_— —— 
97 (NPN SILICON) eee 

2N705 (PNP_MESA) 

2N706 (NPN SILICON) 

TA-1882 (NPN UHF MESA) _ 


ae = we 


DIODE TRANSISTOR 
LOGIC (OTL) 


STAGE 
DELAY 
RCA TYPE ennai 
a elation 
2N585 (NPN CO ——_—— rac 
ALLOY) _ Te 
N795 (PNP MESA) _____ 
ORIFT-FIELO) _ 
5 (PNP MESA) _ 
= NPN SILICON) 


Salat. —— : ws ‘ 
NPN UHF MESA) 


——eaesaeapeanena ae 
28 to 1N3130, RCA Tunnel Diodes— 


3DG001 (Multiple Diode Switch) 


No yr, OV 50 " + ® ° 
A , CF so R A il I n Ww g de vices 
lum § itchin vice 


his I SW ISIS 
oad spectrur i ; rt 
I b 1 y ; 
bring fl >it ilit on . * RCA itching transistors and j le C 
th » ractic ] 7 . economy to your new logic cl Cc C “s £ ge 
e practica wo k ire S \ S | — sig 
meet ind >x Ing circuits hov n, the ec device ve ot a 
‘ exceed me f Ft - i ] sp I a a f ' 
seed , , iny of the exactil £ eed eqt ire : 7 a 
ary anc industi ial comfy uters — oe i 
Here are § f S Ss Ss Ss s | 
are some of the i . 
; outsté . - ; 
oe p taal inding feature of the e ver itile wit h 
« ien- 
a RC A 390 ~ N 
) $04 I vs 
( A's C : Vira rugged an 1 r l i ; 4 el 
allied lM « iable . Prod - > 
woe ec ec Reliability Premium Switching T r - : - —~ 
z ansistor ro- 
@RCA 2N585 . 
RC A N1 5 4 ( 
o “i . Ol . Hi 2n- “= IT 
‘* , e oth sie gh speed germanium sv itching mes t 
to 10 Mc age...minimum beta of 40, pulse > ) ~ Nalaescegi 
' { ck ’ I ul ec rey etution rates up 


C A N 9 ; & e ° . 
Ay ws dee H Ge 

£ if ,n urrent silicon pl inar transisto 
a R 6 h > eed I h c Or 


Germaniu 
é m NPNc 
counterpart of the 2N404. 


NANOSECOND. 
E OF COMPUTER SWI 


RESISTO 
TRANSISTO 


| ee 
_2N404 
2N1301, 2 
‘i 2N697 (NPN SILICON) 


—+— 


——_— 


a 80 


Stage Delays 'n Tunnel Diode Los! 


A 
~ eLOCK RATES FROM 
TCHING DEVICES 


R CAPACITOR 
R LOGIC (RCTL) 


RCA TYPE 


2N585 (NPN ALLOY) 
(PNP ALLOY) __— = 
N795 (PNP MESA) 


—9N705 (PNP MESA)___ 


——300 | 
2N706 (NPN SILICON) 


UHF MESA) _ 


ee eae ene 


TRANSISTOR CURRENT 
STEERING LOGIC 


RCA TYPE 


2N585 (NPN ALLOY) 
>N404 (PNP ALLOY) 
5N1301, 2N795 (PNP MESA 
Ness, 2N1450 (PNP DRIFT-FIt 
—SN697 (NPN SILICON 

“2N705 (PNP MESA) __ 

5N706 (NPN SILICON 

—TA1882 (NPN UHE MESA) 


tof 5na 


ES 
c Circuit 


@ RCA 2N705...Very high 
® RCA 2N706...Very hig 
tor designed to meet MII 
* 
RCA Developmental Type TA 
mesa transistor. . 
oa 
NEW RCA 2DG001, 3D¢ 
diffused-junction german 


package size. Typical rec« 


Call your RCA representat 


additional technical dat R 
lala, W a 


Division, Commercial Et 
NJ. 
Available 


The M 


RADIO ¢ 


RATION OF 


STAGE | 


DELAY | 
(nanosec) | 


STAGE 
DELAY 
(nanosec) 


to l nanosec 


ed germanium switching mesa type 


j ] 
siicon »lanar 
one planar switching transis- 
ncatuions 
1882 ” 
2...World’s fastest germanium 


Mult > - 

ultiple arrays of two and three 
puter switching diodes in TO-33 
1e 160 nanoseconds - 


’ ree further information. For 

Semiconductor and Material 

cs i < alS 
ection I-112-NN, Somervill 


r RCA Distributor 


Ti ! I 
usted Name in Electronics 


AMERICA 





. ee | 
i ia wm > 8 Se eo oe ee ee 








TAKE OFF 
WITH A 
TALCOTT LEASING PLAN © 


Talk to Talcott’... 


ABOUT LEASING that will fill 
your equipment needs with a flying start an arrange- 
ment that makes it possible for you to get full use from 
the commercial equipment you want, without burdening 
you with a large capital investment or the risks of 
obsolescence. And a Talcott Leasing Plan lets you choose 
and use the equipment you need without shrinking your 
working capital. If new equipment can add to your prof- 
its, it will pay to “Talk to Talcott.” 

For Leasing brochure, write to Robert N. Tuttle 


Vice President, Talcott Leasing Corp 
South, New York 3, New York. 


TALCOTT LEASING CORP. 


A Subsidiary of JAMES TALCOTT, INC. 





229 PARK AVENUE SOUTH, NEW YORK 3, N.Y. ORegon 7-3000 
209 SOUTH LASALLE STREET, CHICAGO 4, ILL. Financial 6-1444 
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If you are a hardware-oriented engineer who enjoys the shirt-sleeved 
atmosphere of field assignments, General Dynamics | Astronautics 
has a number of important assignments in the activation of Atlas 
ICBM bases throughout the United States. The basic task is 
providing a wide range of technical assistance to the Air Force in 
bringing bases to operational capability. 

Base Activation Engineers function at the systems level in the instal- 
lation, checkout, and acceptance of ground support and missile- 
borne equipment. Specific requirements and locations of work are 
detailed on the back of this page. 

These positions provide stability, growth opportunity, and the 
satisfaction of working on a program which is not only technically 


advanced, but of vital significance to the security of the free world 
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For a prompt, confidential reply, 

use the attached Professional 
Placement Inquiry card or write 

to Mr. R. M. Smith, Industrial 
Relations Administrator-Engineering, 
Department 130-90, 

General Dynamics | Astronautics 
5690 Kearny Villa Road, 

San Diego 12, California. 

Candidates who live in the New York 


area may find it more convenient 
to contact Mr. T. W. Cozine, 
General Dynamics | Astronautics, 
1 Rockefeller Plaza, New York, 
telephone, C’rcle 5-5034. 
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ATLAS MISSILE shown in horizontal launcher at operational base. Current assignments for base activation engineers are at Altus, 
Oklahoma; Abilene, Texas; Roswell, New Mexico; Plattsburgh, New York. 


DESIGN/LIAISON ENGINEERS FIELD SERVICE ENGINEERS 

Tasks involve liaison and design support work in Assignments are for specialists capable of representing 
connection with launch control equipment, propulsion the company to the Air Force in technical aspects of 
systems, automatic programming and missile checkout the Atlas ICBM. An engineering degree and field experi- 


equipment. A degree in mechanical or electrical engi- —_ ence desired. 


neering and systems experience desired. 
ELECTRICAL/ELECTRONIC ENGINEERS 


ENGINEERING WRITERS 

To prepare maintenance, operation, and inspection man- 
uals, and engineering proposals. At least two years of 
college engineering and 1-3 years of experience in this 


Graduate engineers with field experience in launch 
controls, logic control systems, automatic checkout 
equipment, guidance and flight control, facility electrical 


power, electronic systems, R.F. systems, telemetering, 


field desired. landlines, or autopilots. 


For a prompt reply and a personal interview in your area, complete 
and mail the attached Professional Placement Inquiry today. If it 
has been removed, write to Mr. R. M. Smith, Industrial Relations 
Administrator-Engineering, General Dynamics | Astronautics, Dept. 
130-90, 5690 Kearny Villa Road, San Diego 12, California. 


LIBERAL ALLOWANCES ARE PROVIDED 
MEN ASSIGNED TO FIELD OPERATIONS 


GENERAL DYNAMICS | ASTRONAUTICS IS AN EQUAL OPPORTUNITY EMPLOYER 
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Work Loss Cut Sharply at Missile Sites 


Washington—Labor-management har- 
mony reached a new high at U.S. mis- 
sile bases in the quarter ending Aug. 31, 
according to figures on man-days lost 
through strikes and other work stop- 
pages. 

The Missile Sites Labor Commis- 
sion, appointed by President Kennedy 
last May 26, reported that 768 man- 
days were lost at Air Force missile 
bases in June, July and August of this 
year, compared with 34,377 man-days 
in the same period of 1960. 

These are the commission’s month- 
by-month comparisons, with the 1960 
man-days lost listed first and the 1961 
man-days lost listed second: June, 33,- 
026 and 312; July, 442 and 250; August, 
909 and 206. 

Julius E. Kuczma, executive secretary 
of the commission, told AviATion 
Week the number of man-days lost in 
the quarter ending Aug. 31] is the lowest 
recorded for any three-month period 
since missile installations reached their 
present level of activity. 

The work of the labor commission 
plus the activity of union leaders and 
Air Force officers at the missile sites 
are generally credited with bringing 
about this new degree of harmony. 

Secretary of Labor Arthur J. Gold- 
berg, chairman of the commission, re- 
cently told President Kennedy that this 
decrease in work stoppages proves the 
value of one commission and “is con- 
crete testimony of the desire of labor 
and management to cooperate in mak- 
ing sure that work on our missile and 
space programs goes forward uninter- 
rupted.” Sen. John L. McClellan 
(D.-Ark.), whose Senate investigation 
brought the work stoppages to public 
attention, is among those who have 
praised the effectiveness of the com- 
mission (AW May 22, p. 77). 

One of the first things the commis- 
sion did was to establish labor relations 
committees at each of the missile bases. 
Local union leaders, contractors and a 
mediator assigned by the Federal Media- 
tion and Conciliation Service serve on 
each committee. Their job is to resolve 
a dispute before it gets out of hand 
and results in a strike or walk-off. ‘The 
committees also can refer problems up 
to the presidential labor commission 
level when necessary. 

C. J. Haggerty, president of the AFT. 
CIO Building and Construction Trades 
Department, told Aviation Week the 
presidential commission and on-site 
committees have provided long-needed 
machinery for settling disputes. Last 
vear, he said, labor leaders tried to get 
such machinery but the Air Force took 
a hands-off attitude, and labor's “one 
recourse was to go home.” 


Until President Kennedy took the legislation prohibiting strikes. Hag- 
missile work stoppages under study, gerty conceded this was a factor in re- 
“no official of this government had said ducing w stoppages, but said it was 
this missile program was an urgent one,” “‘a second me.” 

Haggerty said. Sen. McClellan still intends to intro- 

Such a high-level pronouncement was duce such a bill, but it has no chance 
needed to assist international union _ at all of ng action at this session 
leaders in their efforts to stop strikes, of Congr 
he said. Air Force has not involved itself di- 

Kuczma said the cooperative approach rectly in labor disputes at its missile 
to labor problems at missile bases repre- bases. But a spokesman said Air Force 
sents “a new concept of settlement that — officers n vork with the on-site com- 
really works. . . . All parties found a mittees 
crystalization’”” when the labor commis- In gen Air Force is displaying a 
sion and local committees were estab- new attitude toward labor problems 
lished, he said, and “we've got some- by doing whatever it can to solve them 
: sides in the dispute, but 
this new 


en issued, he said. 


where to go now.” without taking 
A further impetus for resolving dis- no direct setting forth 
putes at missile bases is the threat of _ policy has | 


= een ? 


aa u 


British Construct Blue Streak Boosters 


Sections of the de Havilland Blue Streak booster which will be used in the forthcoming 
European space program are shown under construction at de Havilland’s Stevenage main 
assembly works. Blue Streak, which will be the first stage of the European launcher, is 
70 ft. long and 10 ft. in diameter. Forward tank holds 60 tons of liquid oxygen and behind 
that is another tank holding 26 tons of kerosene. Vehicle has no wings or fins; control 
is by gimbaling the two Rolls-Royce RZ.12 engines (AW July 17, p. 57). Initially designed 
as a military weapon, Blue Streak was modified for its space launching role by redesigning 
the top bay to fit a second stage, the French Veronique ther than a warhead. 
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Sweepback of HP 115’s wing is 76 deg. Aircraft is designed for study of slim delta shapes at low speed regimes. 


Handley Page Displays HP 115 Research Plane 


Handley Page 115 delta-wing research air- 
plane was a daily participant in the 22nd 
annual flying display of the Society of 
British Aircraft Constructors, Farnborough, 
England (AW Sept. 11, p. 22). Flights 
were limited to 5-7 min.—just enough time 
for one pass over the field. HP 115 cockpit 
is entered by means of an ordinary step- 
ladder (left). Bulge on leading edge of 
the vertical stabilizer (below, left) houses 
camera which will photograph the tufted 
delta wing during low-speed flight tests. 
Maximum speed of the HP 115 is about 
300 mph. The aircraft has two perforated 
speed brakes inboard from the landing gear 
(below, right). Angle of attack is controlled 
by the pilot by means of hydraulic actuators. 
The HP 115 will explore the flight charac- 
teristics of slim delta-wing aircraft in con- 





Handley Page 115 makes flypast at Farnborough. Aircraft will begin flight tests soon at altitudes 
(below, left) does not retract and is designed to take stress of repeated tests. Nose instrumentatior 
measure angles of attack and yaw; note protective cylindrical shield installed on tip of probe whil 





at Farnborough 


junction with a Fairey delta FD2 currently 
being rebuilt by Bristol Aircraft (AW Sept. 
4, p. 37). The FD2, when modified, will 
carry on the program at high speeds. The 
HP 115 powerplant is a Bristol Siddeley 
Viper Mk. 9 rated at 1,900 Ib. thrust. 
Engine and intake are mounted on top of 
the delta wing, which has a sweepback of 
76 deg. The highly swept delta configura- 
tion gives some indication of the type of 
design currently under consideration by the 
British Ministry of Aviation. Handley Page 
built the HP 115 under contract from the 
Ministry of Aviation. The research plane is 
45 ft. long and has a 20 ft. wingspan. It 
is heavily instrumented for its research role 
and its fixed landing gear is stressed to with- 
stand repeated landing shocks (AW Aug. 
28, p. 34). 





of about 10,000 ft. Landing gear 





right) includes probes to 


raft is on static display. 


ind a starter unit. 





2. 


Possible Rolls-Royce V/STOL tactical freighter would use Rolls-Royce RB.162 lift engines housed in wing pods for vertical flight. 
Power for horizontal flight is supplied by four turbojet engines of 15,000 Ib. thrust each, podded dually under wing and barely visible 
inboard of lift engines. Model is positioned on a mirror which reflects underside. 


Farnborough Models Show VIOL Concepts 


Supersonic Rolls-Royce V/STOL would have four 6,000 Ib. thrust RB.162 lift engines housed internally behind hinged streamlining doors. 
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Four in-line RB.162s provide lift thrust for V/STOL fighter under 
development by Sud-Dassault consortium (above, right). Lift fan 
engine (above) designed by Rotol can produce up to 2,400 Ib. 
thrust. Below, paired 2,500 Ib. thrust Rolls-Royce RB.108 lift 
engines power the Short SC.1 test vehicle used to evaluate Rolls’ 
concept of separate lift and propulsion engines. 


on 
\ 
¥ 
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Blue Water surface-to-surface missile is shown with a framework mockup or the Gf 660 transport, which would carry the missile and 
its launcher/transporter/computer vehicle. Blue Water is 25 ft. long and has a range of up to 60 mi. Solid fuel rocket is inertially guided. 


Tactical, Research Rockets Shown at Farnborough 


De Havilland Firestreak air-to-air missiles are mounted on gunpack installations for English Electric fighter aircraft. 
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Two Vickers Vigilant anti-tank missiles are mounted in fiting position on Ferret scout car (above, left). At right is closeup of the juncture 


of first and second stages of a three-stage Jaguar research rocket. Second stage is designed to separate lio command at 80,000 ft. 


“= 





Australian-built Malkara anti-tank missiles are mounted in transport position on an armored launch vehicle which can carry four missiles. 
Vehicle is air transportable. Malkara, designed by Fairey Engineering, is built in government aircraft factories in Melbourne. 
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Closeup of aft end of English Electric Lightning’s lower 
Rolls-Royce Avon turbojet is above. Variable-area nozzle 
and its actuators are visible, with V-gutter flameholder 
of the afterburner forming the central ring. At left, 
Blackburn Buccaneer’s bomb bay is in process of rotating 
as the aircraft passes over Farnborough with speed brakes 
extended. Dorsal and ventral strakes on speed brakes 
are visible. Below, Mk. 1 Buccaneer strike fighter lands 
after making a high-speed, low-level run. This version 
is in production and will be in Royal Navy squadron 
service by year-end. Bullet fairing has been added to 
horizontal tail at juncture of vertical stabilizer. Mk. 1 
is powered by two de Havilland Gyron Juniors rated at 
7,000 Ib. thrust. Mk. 2 version will be powered by two 
Rolls-Royce Spey turbojets rated at 10,100 Ib. thrust. 


Farnborough Flypasts 
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Handley Page Victor B.2 bomber makes flypast at Farnborough. Below, a Supermarine Scimitar « le of Royal Aircraft Estab- 


lishment-Dunlop runway arresting gear and unreels nylon webbing from energy-absorbing drums ancl ent to runway. 
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ESN (Esso) ae 


INTRODUCING THE NEWEST 
ASHLESS DISPERSANT OIL 
THAT'S BEEN FLIGHT-TESTED 
FOR OVER 15 MILLION 
ENGINE MILES! 


ESSO AVIATION OIL E 


Extensive flight tests by airlines and private 
pilots prove that this new ashless dispersant 
engine oil helps keep engines clean... 
thus reducing wear and oil consumption. 

In addition, because its additives are 
ashless, Esso Aviation Oil E does not 
induce spark plug fouling. As a 

result of the unusually high perform- 

ance characteristics of this new 

oil, only two grades are needed to 

provide the full viscosity range for 

piston engines in all seasons. New 

Esso Aviation Oil E has been cleared 

for use by every major U. S. aircraft 
engine manufacturer. For further in- 
formation, see your nearest Esso Aviation 
Dealer or write to us at 15 W. 51st Street, 
New York 19, New York, 


FAUMBLE OIL & REFINING COMPANY (Esso) > 
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Beagle A.109 Airedale, first to fly of the aircraft designed by British Executive & General Aviation 
borough Air Show. Airedale is powered by a 175-hp. Rolls-Royce Continental GO300. Maximum 


New British Executive Planes Displayed at Show 


Ihe plane can carry five to 


ikes a low pass at the Farn- 
yptional tanks is 1,050 mi. 


Beagle 206, newest British executive aircraft, still was fitted with test equipment when shown at Fan 


seven passengers and is powered by two Rolls-Royce Continental 10470 260-hp. engines. B.206 is 
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Concrete loudspeaker horn is 47 feet x 30 feet—the largest in the world. 








Mach 3 
Technology 











Torturing aircraft structures with the world’s largest 


” 
“gram aphone To predetermine in-flight 
stresses on an aircraft as advanced as the Air Force’s 
Mach 3 B-70 Valkyrie, it was necessary to make sweeping 
advances in the state-of-the-art of testing procedures. 
One way the Los Angeles Division of North American 
Aviation met this challenge was to build the largest, loud- 
est acoustical test chamber in the world. Here, a mam- 
moth 47 foot by 30 foot concrete loudspeaker horn can 
blast aircraft structural specimens with up to 170 deci- 
bels of noise. This is the equivalent of 54,000 five-tube 
radios going full blast, yet ingenious soundproofing keeps 
this noise to no more than a discreet whisper outside the 
lab. The noise inside the lab is so great that the heat 
generated could ignite fiber glass insulating material. 


Specimens up to 6 feet by 25 feet can be tested in the 
acoustical lab. It has the capacity for: progressive wave 
as well as reverberant sound fields; grazing or normal 
incidence specimen orientation; discrete frequency or 
random noise at sound levels up to 170 dbs; thermal 
environment testing from —100°F to + 1200°F; fre- 
quencies of 50 to 10,000 cycles per second. This is indeed 
a remarkable facility for acoustical testing, fatigue test- 
ing, and vibration testing. 

This giant acoustical laboratory can not only carry out 
testing on tomorrow’s Mach 3 aircraft, but can perform 
tests on aerospace craft still ten years from reality. The 
lab is only one of the many that the Los Angeles Division 
has developed to conquer problems of space age flight. 


Builders of the B-70 Valkyrie 


rf ) 


NORTH AMERICAN AVIATION 


A 





PRODUCTION BRIEFING 





Kaman Aircraft Corp. has begun ne- 
gotiations with the Navy for purchase of 
the Naval Weapons Industrial Reserve 
Plant, Bloomfield, Conn. Kaman has 
been building helicopters at the plant 
since 1953, presently is using it to pro- 
duce and flight test H-43Bs for USAF 
and HU2K-1s for Navy. Building, with 
approximately 300,000 sq. ft. of floor 
space, represents almost one third of 
Kaman’s total operating facilities. Also 
included in the negotiations are a 
3,000-ft.-plus helicopter strip and an 
administration building. Navy has 
quoted a price of $4,227,156. 


General Motors’ Allison Division will 
continue to produce first-stage engine 
cases for USAF Minuteman ICBMs 
under a $10,935,000 contract from 


Thiokol Chemical Corp. 


The Martin Co.’s Orlando Division 
has received two Army contracts obligat 
ing an additional $21 million for con- 
tinued work on the Pershing missile. 
Contracts call for continuation of the 
test and reliability program and for sub- 
sequent production of missiles for deliv- 
crv to combat units. Army spokesmen 
said formalized contracts including addi- 
tional funding will be awarded in the 
near future. 


Verson Allsteel Press Co., Chicago, 
will ship a 41,000-ton capacity hy- 
draulic press to Grumman Aircraft 
Engineering Corp.'s Bethpage, Long 
Island, N. Y., facility. Press, designed 
for use in forming aircraft and missile 
components, has delivered 63,000 tons 
forming capacity in tests. 


Telecomputing Corp., Los Angeles, 
will supply mobile cooling systems to 
North American Aviation’s Autonetics 
Division and Northrop Corp.’s Nor 
tronics Division for use with assembly 
and checkout procedures of Minute- 
man and Skvybolt guidance systems, re- 
spectively. Both contracts total more 
than $300,000. 


The Rucker Co., Oakland, Calif., 
has received a contract to design, man- 
ufacture and install a centrifuge accel- 
eration test machine for Sandia Corp.'s 
laboratory in Livermore, Calif. Ma- 
chine will be designed to simulate envi 
ronmental g-forces in rocket accelera- 
tion and flight and will be used to test 
missile components. 


Thiokol Chemical Corp.’s Reaction 
Motors Division, Denville, N.J., has 
received a $1,033,000 production con- 
tract for Model LR 62 RM-2 packaged 
liquid rocket engines to power Navy's 
Bullpup B air-to-surface missile. 


System 
Development 


Communications 
Data Link 
Countermeasures 
Computers 
Actuators 


ELECTRONIC COMMUNICATIONS, INC. 
St. Petersburg, Florida 


RESEARCH DIVISION 
Timonium (Baltimore), Maryland 


LONG RANGE INPUT /1794 


News of the recapture of Condé from the Aus- 
trians was sped to the French Revolutionary 
Convention at Paris a matter of minutes via 
Claude Chappe’s amazing télégraphe aérienne, or 
relay aerial telegraph, Sept. 1,1794. A new era 
in rapid communications had begun. 

Today, instantaneous and completely reliable 
Electronic Communications insure the immedi- 
ate and continuous interchange of intelligence 
throughout the Free World. ECI is proud of its 
initiative and responsibilities in the design, devel- 
opment and manufacture of high precision elec- 
tronic equipment to the critical specifications re- 
quired in various aerospace and surface roles vital 
to our National Defense and to scientific achieve- 
ment. An example is ALRI—Airborne Long Range 
Input—a program where EC! communications and 
data link equipment fill an integral and essential re- 
quirement in linking USAF’s advanced early warning 
system to SAGE—our continentai defense network. 


SS 
| a 


ADVANCED TECHNOLOGY CORPORATION (ADTEC) § 


Santa Barbara, California 


REGIONAL OFFICES: Washington, D. C., Boston, Mass., 
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Dayton, 0., No. Hollywood, Calif. 





MEET THE 
ORLD’S FINEST 


A | 


Harold H. Powell 
Harold H. Powell Co., Philadelphia, Pa. 


... serving industry with quality 





BENDIX ELECTRICAL CONNECTORS 


Francis R. Hine 
Airwork Corporation, Miami, Fla. 


Lester Avnet 
Avnet Electronics Corporation, 
Westbury, L.1., N.Y. 


sohn W. Busacker 
Contact Electronics, Inc, 
Dallas, Texas 


Robert Avnet 
Avnet Corporation, Los Angeles, Calif. 





Each member of this world’s finest team heads an or- 
ganization having experience, ability and facilities un- 
matched elsewhere in the field of connector distribution. 
The entire team works toward the same goal—fast, 
efficient supply of the Bendix® Electrical Connectors best 
suited to your exact needs. 

They supply to industry a nearly incredible number 
of connectors—running into literally tens of thousands 
of models—through a system pioneered by Scintilla 


Scintilla Division 


Division in 1953. This is the component assembly tech- 
nique, which anticipates connector needs and even per- 
mits overnight deliveries when required. 

Their strategically located stocks are both broad and 
deep—with factory assembly and quality control stand- 
ards that are extensions of those we maintain in our own 
manufacturing operations. Remember when you need 
high-quality connectors—your Bendix distributor can 
be an indispensable member of your team! 


Condi” 


SIDNEY, N. Y. CORPORATION 


Canadian Affiliate: Aviation Electric, Ltd., 200 Laurentien Bivd., Montreal 9, Quebec. 
Export Sales & Service: Bendix International, 205 E. 42nd St., New York 17, N.Y. 
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USAF Contracts 


Following is a list of unclassified con- 
tracts for $25,000 and over as released 
by Air Force Contracting Offices: 


HEADQUARTERS, ELECTRONIC SYS- 
TEMS DIVISION, AIR FORCE SYSTEMS 
COMMAND, USAF, LAURENCE G, HANS- 
COM FIELD, BEDFORD, MASS. 

Ewen Knight Corp., E. Natick, Mass 
development of single channel and sweep 
frequency radiometers, job (RFP 123175), 
AF19(604)-8515, June 12, 1961, $107,524. 

The Trustees of Boston College, Chestnut 
Hill, Mass., investigations of methods for 
analyzing trace concentrations of impurities 
in electronic materials, job (RFP 97959), 
AF19(604)-8819, June 13, 1961, $37,724. 

Geophysics Corp. of America, tedford 
Mass., review of requirements and perform- 
ance of laboratory experiments on nuclear 
weapon induced infrared chemiluminescent 
reactions, job (RFP 123681), AF19(604) 
8489, June 14, 1961, $49,324. 

Airborne Instruments Lab., Cutler-Ham 
mer, Inc., Melville, L. I., studies, including 
theoretical and experimental investigations 
of antenna siting, job (RFP 126045), AF19 
(604)-8814, June 15, 1961, $37,370 

The Trustees of Columbia University, 
New York, N. Y., establishment of a five 
station seismograph network utilizing mag- 
netic tape recording of seismic ignals, job 
(RFP 80649), AF19(604)-8485, June 13 
1961, $292,130. 

Stanford Research Institute, Menlo Park 
Calif., research on X-ray fluorescence spec 
troscopy, job (RFP 148219), AF19(604)- 
8824, June 14, 1961, $46,150 

HEADQUARTERS, AERONAUTICAL 
SYSTEMS DIVISION, (LMPMGC) 
WRIGHT-PATTERSON AFB, OHIO. 

Bendix Products Division, Bendix Corp., 
South Bend, Ind., wheel assembly 56 x 16 
main type VII, aerno 41-7367. (spares, re- 
trofit for B-52H and G aircraft) amendment 
No. 1, dated Apr. 7, 1961, to contract AF 
33(600)42614, 712 ea., $295,388. 

Flight Propulsion Division, General Elee- 
tric Co., Cincinnati, Ohio 179-GE1IA 
turbojet aircraft engines ith afterburner, 
iaw/contractor’s specification E-716, dated 
June 21, 1960 and revised September 23, 
1960, and amendment No. 1, dated Decem- 
ber 28, 1960, (use: installations an 
for F-104G aircraft) and data. Contra 
33(600)42761, dated Feb. 28, 1961, 5 
$9,411,000. 

Lockheed Aircraft Service, Inc., Division, 
Lockheed Aircraft Corp., Ontario, Calif 
design, fabricate and test a new record- 
ing set, calibration unit and signal data 
converter. Contract AF 33(600)43057, dated 
Apr. 27, 1961, $55,000 

The Bendix Corp., Montrose, Va trans- 
mitter, engine mounted type MH-5 
contractor’s P/N 7724-30-B5-1 FSN 6620 
789-1638, aerno 61-2479, and data (In- 
stallations for T-38A and depot replenish- 
ment spares for FY-61) IFB 33-600-61-207, 
contract AF 33(600)43064, dated Apr. 28 
1961, 534 ea., $84,874. 

Continental Aviation A Engineering 
Corp., Toledo, Ohio, repai! ind replace- 
ment of facilities (damaged by fire and ex- 
plosion) at AF plant 27 Supplemental 
agreement No. 28, dated Apr. 14, 1961, to 
contract AF 33(600)29914, $31,780 

Flight Propulsion Division, General 
Electric Co., Cincinnati, Ohio, J79-GE-8 
turbojet aircraft engines with afterburne: 
and related data. Supplemental agreement 
No. 2, dated Dec. 14, 1960, to contract AF 
33(600)41716, 16 ea., $3,360,000 

Jack & Heintz, Ine., Cleveland, Ohio, 
generators, a.c., alr turbine motor, aerno 
42-0728. (For C-130B aircraft) Supple- 
mental agreement No. 4, dated Apr. 5, 1961 
to contract AF 33(600)41912, 37 ea., $50,- 
690. 

Lear, Ine., Grand Rapids, Mich., gyro- 
scope, type MD-1, aerno 60-5937. (Usage 
Installations and spares for T-39A and 
F-104A aircraft) Change order No. 4, dated 
Apr. 25, 1961, to contract AF 33(600) 
42332, 139 ea., $151,510. 

Aeroflex Laboratories Division, Aeroflex 
Corp., Long Island City, N. Y., ARX 132 


The Lincoln Laboratory program for ballistic 
missile range measurements and penetration 
rvesearch includes: 


EXPERIMENTAL RESEARCH 
Measurements and analysis of ICBM flight phenomena for 
discrimination and for decoy design purposes, including opti- 
cal, aerodynamic and RF effects. 


SYSTEM ANALYSIS 


Studies to apply research findings to advance the technology 
of ICBM and AICBM systems. 


INSTRUMENTATION ENGINEERING 


Designing radar, optical and telemetry equipment with which 
to measure ICBM flight effects under actual range conditions. 


RADAR SYSTEMS RESEARCH 
Extending the theory and application of radar techniques to 
problems of discrimination, countermeasures and performance 


in a dense-target environment. 


HYPERSONIC AERODYNAMICS 
Study of the flow-fields around re-entering bodies for various 
body designs and flight conditions. Excellent computer facili- 
ties available. 


RADAR PHYSICS 


Theoretical and experimental studies in radar back-scattering. 


Interaction of RF radiation with plasmas. 


A more complete description of the Laboratory’s work 
will be sent to you upon request. 


All qualified applicants will re C eration 
for employment without rege t sce, creed 
cvior or national origin 


Research and Development 
LINCOLN LABORATORY 
Massachusetts Institute of Technology 


BOX 29 
LEXINGTON 73, MASSACHUSETTS 
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test sets, spare parts and related data. 
Contract AF 33(600)42432, dated April 21, 
1961, 38 ea., $163,950. 

Federal Systems Division, International 
Business Machines Corp., Rockville, Md., 
varying quantities of components of bomb- 
ing navigation system, type AN/ASB-9 and 
data. (Usage: B-52 aircraft) Contract AF 
33(600)42868, dated Mar. 20, 1961, $1,186,- 
594. 

Westwood Division, Houston Fearless 
Corp., Los Angeles, Calif., miscellaneous 
spare parts applicable to A-9, A-11, 11B and 
EH-6A processing machines. Contract AF 
33(600)42945, dated Mar. 31, 1961, $70,788. 

Jack & Heintz, a Division, The Seigler 
Corp., Cleveland, Ohio, starter-generators, 
engine, 200 amp., 30 volt, D.C., type STU- 
6/A, aerno 42-7031, (Installations and 
spares for YHU-1D and HU-1B Army air- 
craft.) IFB 33-600-61-176, contract AF 
33(600)-43068, dated May 1, 1961, 53 ea., 
$29,212. 

Canadian Commercial Corp., Washington, 
. C., components of the radar set, 
AN/APN-147 and airborne navigation com- 
puter, AN/ASN-35, spare parts, aerospace 
ground equipment and data. Letter contract 
AF 33(600)43112, dated Apr. 13, 1961, 
$377,647. 

R. A. Miller, Industries, Ine... Grand 
Haven, Mich., antenna, AT-740/A, FSN 
5985-673-5831, Aerno 81-0678. IFB 33-600- 
61-157, contract AF 33(600)42885, dated 
May 2, 1961, 1303 ea., $49,514. 

Federal Systems Division, International 
Business Machines Corp., Rockville, Md., 
varying quantities of components of AN/ 
ASB-9 bombing navigational system. (Used 
on B-52 aircraft) Amendment No. 1, dated 
Mar. 21, 1961, to contract AF 33(600)42805, 
$124,869. 
=e Federal Systems Division, International 

9 Be Business Machines Corp., Rockville, Md., 
FECO S 1-MC ALL-WELD ) computer, terrain clearance, contractor’s 
P/N 6336000, FSC 1280-779-3167, Aerno 

64-0774. Amendment No. 1, dated March 24, 


Pe C : A a f Geuca & ¢ 1961, to letter contract AF 33(600)42804, 
i ad | i i ivi ws iv & 2 GD 174 ea., $901,076. 


HOW WOULD YOU IMPLEMENT THIS EQUATION 
AT RATES UP TO 1 MEGACYCLE? 


X —A(B+C + DE) (F + GHK) 


rc 


DUAL DRIVER 








Navy Contracts 


Following is a list of unclassified con- 
HERE’S HOW YOU CAN DO IT tracts $25.000 and over as released by 
USING EECO 1-MEGACYCLE, the Aviation Supply Office, U. S. Navy. 
ALL-WELDED NOR CIRCUIT MODULES: General Electric Co., Lynn, Mass., analy- 


tical analysis of the characteristics of the 
thin lubricant film under dynamic condi- 
‘ . am | tions, $44,224. 
These new one-megacycle units form important additions General Electrie Co., Lynn, Mass., analy- 
to EECO’s all-welded U-Series of NOR Circuit Modules. tical study, with appropriate experimental 
, - . —_ | work, of shipboard propulsion and auxiliary 
e@ All-welded construction for increased reliability. | aretenins $174,952. 

® Low cost. Aplens, Associated des Amis Laboratorire 
a ie . | de Physique de 'Eclose Normale Superieure, 
e Extreme versatility — only a minimum number of basic | paris’ France. investigations on the trans- 
unit types to stock. mission of high frequency radio energy over 
Standardiz | ing. long distance; also phenomena of energy 

ed loading backscatter will be studied, $45,000. 
Restored levels out of each gate. Reaction Motors Division, Thiokol Chemi- 


. 

e 

© Choice of package styles. cal Corp., Denville, N. J., investigation and 
2 























ee e determination of the performance of new 

Miniaturized. liquid monopropellants, $60,000. 
Two packagin | re avail . Both use ALL-WELDED 

wd P ging sty es are available. Bo Ww OFFICE OF NAVAL RESEARCH, WASH- 
electrical connections and both are encapsulated. Rectan- INGTON. D. C. 
gular units with wire leads (to simplify dip-soldering) are International Business Machines Corp., 
available for installation on circuit cards. Cylindrical units Yorktown Heights, N. Y., research in the 
with pins are available for plug-in installation in tube- masenatOn OF supereenauctivey, Serer 
type sockets AeroChem Research Laboratories, Prince- 
yP' ‘ < ton, N. J., research in oscillatory burning, 


The cylindrical packages measure 7%” diameter by 1.0” $47,861. 

See us at seated height. The rectangular packages measure 0.95” : emer ip Magy ome ane spe —_ 
” ; " : ington, . ie esearch on the comparison 
the ISA Show, long by 0.95” wide by 0.5” seated height. | of Navy enlistees with American youth in 

Booth 467. Our Application Engineering staff stands ready to serve you in | _—- $30,976. aes oe 
. x ae a . . hiokol Chemical Corp., Elkton, Md., re- 
implementing your digital systems block diagram. Write, wire, or search to develop instrumentation for the 
Phone today for detailed information on the EECO U-Series of measuring of the acoustic impedance of a 

NOR units or for information on any of our other families burning solid propellant, $56,490. 

ENGINEERED of digital circuit modules. Thompson Ramo Wooldridge, Inc., Cleve- 
land, Ohio, research on an electrolytic gas 

reactor system for submarines, $29,972. 


ELECTRONICS J ENGINEERED ELECTRONICS COMPANY Rias Division, The Martin Co., Baltimore, 


Md., theoretical research on the chemistry 
Company 1441 EAST CHESTNUT AVENUE « SANTA ANA, CALIFORNIA of arem a7a.s8 Ba ag ee ee 

i aterials Technology, Inc., Natick, Mass., 

Cable Address: ENGELEX research in ultrasound microscopy, $36,500. 
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CAB Accident Investigation Report—Part II: 





Learstar Crash Prompts Deicing Restudy 


(This is the conclusion of a Civil Aero- 
nautics Board accident investigation report 
on the crash during a snowstorm of a John- 
son and Johnson, Inc., Learstar near Woon- 
socket, R.I., on Dec. 15, 1958. The first 
part of the report, which appeared in Avta- 
rion WEEK Sept. I1, p. 105, described how 
the Learstar took off from Linden Airport, 
N.]., for what was planned to be a nonstop 
flight to Logan Airport at Boston, Mass. En 
route the pilot advised that the right engine 
was inoperative, the propeller feathered, and 
declared an emergency. Approximately 11 
min. later the aircraft crashed—Ed. ) 

Available meteorological data indicated 
that the temperature on the route at flight 
level from Linden, N. J., to the accident 
site ranged from —8C to —10C through 
Connecticut and from about —3C_ to 
—5C through Rhode Island and eastern 
Massachusetts, and that the air was very 
near saturation. The freezing level from 
northern New Jersey to New England was 
at the surface except in the vicinity of Nan 
tucket, where it was at 1,600 ft. 


Winds Aloft 


Winds aloft measured at 0700 by U. S. 
Weather Bureau stations at Idlewild and 
Nantucket show that at 5,000 ft. the winds 
at Idlewild were from 220 deg. at 18 kt. 
backing to 190 deg., 17 kt., over Nantucket. 
At 4,000 ft. the winds were from 230 deg., 
17 kt., over Idlewild backing to 130 deg. 
at 15 kt. over Nantucket. 

At 0855 the Weather Bureau filed the 
following inflight icing reports for teletype 
transmission by the FAA: 

\ Convair over Greenfield, Massachu- 
setts, reported picking up ice at 6,000 ft. 
at 0846 

\ Convair reported picking up a moderate 
to heavy load of ice between Providence and 
Bradley between 0800 and 0830 at 6,000 ft. 
and climbed to 9,000 ft. to get out of it 
The aircraft still had three to four inches of 
ice after landing at La Guardia. 

At 0910 the following reports were filed 
for transmission: Between 0730 and 0800 a 
Convair reported both rime and clear ice 
from 6,000 ft. on up between Westboro 
and Albany. A DC-6 over Hartford at 
0841 reported light icing from 6,000 ft. 
on "1 

The U.S. Weather Bureau forecast for 
northeastern New York, New England, and 
the coastal waters prepared by the Boston 
Office and valid from 0800 to 2000 called in 
part for layered clouds from 2,500 to 18,000 
ft., with intermittent light snow and condi- 
tions variable to ceilings of 600 to 1,000 ft., 
visibilities 1 to 2 mi. in snow. The freezing 
level was expected to be at or near the 
surface and light icing was anticipated in 
the clouds. 

For the period from 0600-1600 the Bos- 


ton terminal was forecast to be: “Ceiling 
3,000 ft. overcast, visibility 7 mi. occasionally 
ceiling 2,000 ft., sky obscured, visibility 3 
mi., light snow.” At 0720 this was amended 
by a forecast indicating conditions occasion- 
ally “Ceiling 1,200 ft., sky obscured, visibil- 
ity 14 mi., light snow till 15E.” 


Amended Forecast 


At 0940 the Boston terminal 
again amended for the period until noon, 
called for: “Ceiling 600 ft., sky obscured, 
visibility % mi., light snow, wind north- 
northwest 12 kt., variable to ceiling 100 ft., 
sky obscured, visibility 4 mi., moderate 
snow.” 

The Weather Bureau office at Boston 
issued a flash advisory at 0350 valid till 
0750 indicating: ‘Northeastern New York, 
Vermont, southern New England, southern 
coastal waters ceilings occasionally below 
1,000 ft., visibility occasionally below 3 mi 
These conditions gradually spreading 
through New Hampshire.” 

The Weather Bureau office at Idlewild 
issued a flash advisory at 0400 valid till 
0800 indicating “patches of stratus with 
ceilings occasionally below 1,000 ft., over 
southeastern New York, New Jersey and the 
coastal waters.” 

At 0740 the Boston office issued another 
flash advisory for New England, north- 
eastern New York, and the coastal waters 
calling for “Ceilings frequently below 1,000 
ft., visibility frequently below 3 mi. Valid 
till 1150E.” 

The Idlewild office at 0830 issued another 
flash advisory indicating: “Ceilings below 
1,000 ft., visibilities variable to below 1 mi 
in light snow eastern end of Long Island 
and eastern coastal water. Valid till 1130E.” 

The aircraft flight log for this flight was 
recovered from the wreckage, and although 
damaged indicated that the true airspeed 
was 215 kt. and the ground speed from 
Poughkeepsie to Hartford was 240 kt. The 
log also indicated that the crew had re 
ceived the 0900 Boston weather, and that 
the indicated outside air temperature had 
increased to —2C. 


forecast, 


Analysis 

The examination of the 
powerplants of N 37500 revealed no evi- 
dence of inflight failure, or malfunction of 
the aircraft, or of its systems or components. 
It was evident that the No. 2 engine was not 
turning at impact and its propeller was 
feathered. The No. 1 engine was rotating 
at impact and its propeller was not fe ithered. 

Examination of both engines revealed no 
evidence of any inflight failure or malfunc- 
tion. Both left and right engine carburetor 
heat doors were in the “full hot’’ position. 

At the flight altitude of 5,000 ft. the 
aircraft would have been on _ instruments 


structures and 


AVIATION WEEK and SPACE TECHNOLOGY, September 18, 1961 


commenc western Connecticut and 
would | ined on instruments dur- 

f the flight. During that 
ght from central or eastern 
Conne crash site moderate to 
heavy s d have been encountered. 
Availabl logical data indicate that 
the te: it flight altitude would 
ha t -10C to 8C range 
through ticut, and in th 5C to 
— 3¢ gh Rhode Island. The 
latter temperature is considered 
partict for ice formation. The 
data that temperatures were 
it or ig at all levels over most 
of sx England and that the air 
was nea it flight altitude. With 
such m of temperature and 
moisti would have encounterd 
heavy from eastern Con- 
necti Island 


Deficiency Cited 


Icing iagnitude was not antici- 
pated pertinent U.S. Weather 
Bureau f ts, nor was it anticipated by 
the Nat Weather Forecasting Corp., 
whose rologist briefed the pilot 
prior to ture The failure to ade- 
intensity of icing condi 
on the part of the 
red at both the U.S. 
Airport Station at Boston 
11 Weather Forecasting 


ing th 


portion 


nditions 


1c 


quatel 
tions v hciency 
forecast 
Weat 


f three hourly pressure falls 
varming aloft indicated by 
1 snow pellets reported at 
New England stations, as 
leteriorating ceilings and 
have alerted both the 
ind the private forecasting 
hood that the low pressure 
nsifying and moving north- 
ard n than was anticipated and 
that tl s nearer to the coast than 
indicat t arly morning charts 
Weat iu forecasts, particularly the 
flash ad cluding those issued before 
Capt. S parture, did warn of ceilings 
below ft. and visibilities below 3 mi 
New England. Nevertheless, 
ese vere not brought to the 
captail by the National Weather 
Forecast ind the failure to do so 


also re ts a deficiency in the briefing 


well 

visibilit ld 
Weath 
firm t 
cente! 


ward 


In Snow 
+} 
tl 


service 

Wh ish advisories did call atten- 
tion t gs and visibilities, there was 
no me! noderate or heavy icing con- 
ditions iough these conditions were 


ts prior to 0900 and did 


reported 
issuance of, or inclusion 


meet t 1 for 
in, a fl ry 
At 07 Weather Bureau Office at 
Boston n amended forecast for Bos- 
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ABOARD A «~ 
RADAR PICKET 
PLANE 


-.. a new Eastern cooling 
system helps to keep the 
Philco APS-103 search radar on the lookout for bogies 
and bandits. The liquid cooling unit has a capacity 
of 1600 watts, but weighs only 15 Ibs., and fits into 
a compact 5-9/32” x 9-7/8” x 7-7/8” volume. De- 
signed for operation to 50,000 feet, it features an 
ingenious internal manifold which makes for sim- 
plicity, reliability, and which eliminates most internal 
connections. If you need efficient, miniaturized light 
weight cooling units for airborne electronics cooling, 
call on Eastern. Eastern is your perfect source for 
liquid tube cooling units for capacities 
- from 50 to 20,000 watts. 
EASTERN INDUSTRIES J iss! Coast ovice: 
pencer St., 


100 Skiff Street, Hamden 14, Conn. Torrance, Calif. 














If X + Y + Z= 1, prove XY + YZ + XZ « 


Contributed 


Digital circuit designers, route yourselves to our Canoga Park 
facility. There, our Data Systems Division has need of men expe- 
rienced in solid state circuit design related to real time data proc- 
essing systems. Your talents may find expression in the application 
of advanced techniques to the design and development of air- 
borne and ground-based data handling and display systems. See 
Mr. M. B. Osburn. 


ANSWER TO LAST WEEK’S PROBLEM: When conipleted the hole 
will be 10’ 6” deep. X = depth now, 70 — X = height above now, 
3X = finished depth = 70 + 2 (70 — X) -. 3X = 126 = 10’ 6”. 
Qualified applicants will be considered regardless of race, creed, color 
or national origin. 





LITTON SYSTEMS, INC. 
Beverly Hills, California 














ton, Providence, and other terminals reflect- 
ing a more rapid deterioration of conditions 
than originally anticipated and at 0940 again 
amended a considerable number of forecasts 
for terminals within its area of responsi- 
bility. 

The National Weather Forecasting Corp. 
made no effort to contact Capt. Sable prior 
to takeoff with weather information addi- 
tional to that given in his briefing despite 
the fact that before 0800 and within just a 
few minutes after 0800 there were available 
by teletype numerous indications of de- 
teriorating conditions which were especially 
significant owing to the known presence of 
the northward moving low pressure system 
off the coast. 


Reporting Point 

The flight operated routinely over the 
assigned airways until it reached the vicinity 
of the Sterling Intersection. This reporting 
point is located at the junction of Victor 
167 and Victor 16 Airways, and is approxi- 
mately 53 naut. mi. southwest of the flight’s 
destination, Boston, Mass. 

The aircraft flight log showed a true air- 
speed of 215 kt. and a ground speed of 240 
kt., indicating an effective 25 kt. tailwind. 
Applying the ground speed of 240 kt. that 
also resulted from a study of the flight’s 
en route progress between Poughkeepsie 
VOR and Hartford VOR, the aircraft was 
some 6 min., or approximately 24 naut. mi., 
past Hartford VOR and 11 mi. from the 
Sterling Intersection at 0919 when the flight 
attempted to establish contact with the 
Boston Center, on the assigned frequency. 

Upon initial contact with the Center, 
there was difficulty in establishing com- 
munications. The Boston Center controller, 
responsible for controlling trafic in the 
sector being traversed by N 37500, stated 
that the communication frequency was over 
loaded at the time because of the heavy 
traffic At approximately 0920 communi 
cation was established and the flight re- 
ported that it had lost power on the right 
engine and was declaring an emergency 
The flight at this time was approximately 
8 naut. mi. from the Sterling Intersection 
and some 61 naut. mi. via airways from 
Logan Airport at Boston 

Capt. Sable was well qualified in the 
Learstar and had acquired a considerable 
amount of instrument experience. In addi 
tion to his pilot ratings, he also possessed 
a mechanic’s certificate with airframe and 
powerplant ratings, and a ground instruc- 
tor’s (powerplants) certificate. He was 
aware of the company procedures for the 
use of carburetor air preheat and carburetor 
alcohol, which were substantially in accord 
with the recommendations of both the 
engine and aircraft manufacturer. 


Carburetor Preheat 


It is reasonable to asume that the crew 
was utilizing carburetor air preheat to pre- 
vent induction icing from the vicinity of 
Poughkeepsie, since it was in this area that 
the overcast and associated precipitation 
would be entered. It is not possible to 
state whether the pilot had any appreciable 
advance warning of severe induction icing 
difficulties since power loss from induction 
icing can occur virtually instantaneously, or 
may be progressive over a period of time 
depending on the atmospheric conditions 
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encountered and the type of carburetor 
icing being experienced. In this connection 
it should be noted that induction system 
icing, while utilizing partial carburetor air 
preheat, was not uncommon in the Learstar. 
The chief pilot for Johnson and Johnson 
stated that, this was a situation that had been 
previously encountered, and was the reason 
for the detailed procedures for the use of 
carburetor alcohol if carburetor icing was 
experienced while utilizing preventive pre- 
heat. 

He further stated that while they con 
sidered the heat rise inadequate, and had 
made several modifications to the carburetor 
air inlet system to overcome this supposed 
deficiency, they had never considered the 
lack of heat rise to be critical since the air- 
craft was also equipped with carburetor 
alcohol. Carburetor alcohol was not a re- 
quired item under the certification of this 
aircraft, but when incorporated in the sys- 
tem provides an additional means of elimi- 
nating carburetor and carburetor screen ice 

The procedures used by the crew of 
N 37500 had been adequate in previous en 
counters with carburetor icing conditions, 
and up to the point of failure the crew 
would have little reason to believe that they 
would not be effective in this instance. The 
use or non-use of the alcohol system, or 
whether it did or did not function could not 
be determined, since the solenoid valves re- 
turn to the “closed” position when 
de-energized. 

Upon failure of the right engine to pro- 
duce power, the pilot was faced with the 
decision of continuing to Boston in accord- 
ance with his flight plan, or selecting a suit 
ible alternate airport He chose to con 
tinue to Boston. In making the decision he 
would consider, among other factors, the 
icing conditions he had just passed through, 
the icing condition he was in, and the prob 
able icing conditions ahead The severity 
of the carburetor icing conditions ahead 
were unknown to the pilot. However, to 
reverse course, in order to proceed to an 


area to the west would require that the 
flight return through or remain in known 
icing conditions which had produced failure 
of one engine. At reduced speed on single 
engine and faced with an apparent 25 kt 
headwind, the aircraft would remain in this 
area of icing conditions for a period of time 
approximately twice as long as had been 
sufficient to produce failure of the right 
engine. 


Pilot’s Estimate 


A rapid estimate by the pilot of the time 
to continue to Boston, as compared to pro 
ceeding to another suitable airport, would 
indicate that there was little choice. (Logan 
Airport is served by an ILS, has radar serv- 
ice, and the approach could be made 
straight into a 10,000-ft. runway The 
flight log showed that the flight was in 
receipt of the 0900 Boston weather which 
was 1,000 overcast, 4 mi. visibility in light 
snow and smoke. This information had 
been secured within a matter of minutes 
before the pilot declared his emergency 
Upon declaring the emergency and stating 
his desires, he was cleared by Boston 
ARTCC direct to the Boston ILS outer 
marker and advised, “We'll have a further 
altitude for you shortly.” In view of the 
short time the pilot had in which to assess 
the various factors, the Board believes that 
there is little basis upon which to criticize 
the pilot for his decision to continu 
Boston 

Assuming that the ground speed 
siderably less after the pow loss 
right engine, it is logic 
the flight was proceeding in a northeasterly 
from Sterlin Inter 
naut 


ut onclude that 


direction on course 
section, and was 

mi. northeast of Sterling at 0926 
crew reported intermittent power | 
left engine. The flight continue 
for approximately another 8 m 


ipproxima 
vhen the 


crashed. 
There is no doubt that the 
ceased to develop power and 


Fuel Vapor Ignites in C-46 


Fuel vapor in the leading edge areas of the left wing exploded when the No. 
1 engine of a C-46 transport owned and operated by SAM, a Colombian airline, 
was started. Accident occurred recently at Tocumen Airport, Panama. It was 
reported that no fire occurred after the explosion. 
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was feat Subsequent to the shut- 
down of t right engine, the crew advised 
of pow m the left engine, and inter- 
mittent ition of this engine is con- 
firmed by ral ground witnesses. ‘There 
il failure of the engines, pro- 
pellers ssories. Both carburetor air 
heat d re found in the “full hot” 
position facts indicate induction sys 

it is concluded that this was 


} 


lure of both engines to pro- 


was no 


tem ici 
the 


tated, new evidence which 
ifter issuance of the Board’s 
11, 1959, indicated that 
itification existed in the 
tor air induction system. 
tion is not a new problem, 
yme degree in most large air- 
sequent official tests con- 
Federal Aviation Agency 
legree of stratification in 
buretor air induction system 


Temperature Control 
Ch ibility of carburetor air 
A] in order to prevent 

n the Learstar is accom- 

taining a temperature of up 

kpit carburetor air temper 

\ maximum limit of 

yperation is specified 

ifacturer. “Continuous 

ied by one major aircraft 

ing not 


over 30 sec.* 
exceeded, detonation 
in lead to rapid failure 
There is no indication in 

arburetor air heat door 
tar. The indicated CAT 
rmation available to the 
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Aeronautical 
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Civil Aeronautics 
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Do you share his Gnving determination to RROWE 





An unsolved problem is a nagging challenge to him. The word “‘impossible”’ is an impertinence. 
Are you cut from the same cloth as this man? Then come to Northrop where you can work in 
the fringe of the future on such projects as space guidance and astronertial navigation systems, 
aerospace deceleration and landing systems, magnetogasdynamics, in-space rescue, repair and 
refueling techniques, laminar flow control, automatic test equipment and world-wide communications 
systems. 
More than 70 such programs are now on the boards at Northrop, with many challenging problems 
still to be solved, and new areas of activity constantly opening 
up for creative research. Whatever your specialty, drop us a line Ri uy 
now if you want to find out more about the Northrop challenge. “ORR ORT Oren. ae EN ertover nA 





pilot. This results in a partially open/closed 
door position, which under the official and 
unofficial tests conducted on the Learstar 
indicated that carburetor icing could occur 
with indicated carburetor air temperatures of 
38C. 

Ice accumulation in the impact tubes and 
automatic mixture control needle will cause 
leanness of the fuel mixture. ‘This gener- 
ally will occur at near or below freezing 
temperatures over quite a wide range of 
tempcratures with atmospheric ice or snow. 
Snow can collect around the automatic mix- 
ture control needle and screen under condi 
tions where icing is not normally suspected. 
Its location requires a fairly high heat rise 
for a prolonged period of time in order to 
bring casting temperatures above freezing. 
Alcohol is relatively ineffective in removing 
this type of accumulation.” When power 
loss is experienced, the heat necessary is not 
available. 

The problem will be further aggravated 
if ice which has accumulated in dead areas 
in the duct or behind the heater doors is 
released by movement of the heater doors, 
or by a temperature rise in the air inlet duct. 
The block of snow or ice thus released may 
break loose and move to a position where 
it can seriously restrict air flow to the 
engine. The resulting loss of power reduces 
still further the heat available for cura 
tive purposes, and can lead to complete 
power loss. 

It should be noted that the 
shows an outside air temperature rise from 
—10C in the vicinity of Poughkeepsie to 
—2C at Sterling. When this outside air 
temperature rise is coupled with the free 
temperature rise of 24.6F in the carburetor 
air inlet duct (as determined during type 
certification tests), the release of duct ice 
becomes a distinct possibility in contributing 
to the failure of the engines on N 37500. 

The Board concludes that there was no 
mechanical inflight failure or malfunction of 
the aircraft, its powerplants, or equipment 
While operating with a_ partially opened 
heat rise door in order not to exceed the 
engine manufacturer’s limit of 38C_ heat 
rise, a highly stratified flow of air through 
the carburetor air inlet system resulted 
This, in effect, nullified the attempts of the 
crew to carry adequate inlet air preheat in 
order to prevent induction system icing 

Since the accident the Weather Bureau 
has taken the following action 

\ Weather Bureau-FAA cooperative 
PIREP (pilot report) program was started 
in January, 1960. Three new positions were 
established at each aviation forecast center to 
assist in flash advisory and related aviation 
forecasting work. 

\ttempts are being made to develop effec- 
tive procedures for assuring positive notifica- 
tion to IFR flights of pertinent flash ad- 
information 

The Board, on Jan 1959, recom- 
mended to the Federal Aviation Agency 
that the adequacy of the carburetor induc- 
tion heat system of this aircraft be re- 
evaluated and more specific instructions re 
garding its use be provided. The FAA 
subsequently advised that portions of the 
flight manual pertaining to deicing pro- 
cedures were to be clarified. They also ad- 
vised that an alternate fuel source arrange- 


urcraft log 


VISOTY 


8 Aircraft Carburetor Service Bulletin No. 


720, Bendix Aviation Corp. 
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ber; Wuitney GrtuitLanp, Member; J. S. 


Bracpon, 


ment had been certificated which would 


enable engines to operate even though the 
carburetor boost venturi and impact tubes Johnson 
were iced over. The FAA, however, did _ aircraft ite corporation with its 
not propose to make this a mandatory main off t 500 George Street, New 
modification since the information available Brunswi N. ] 
to them indicated that the Learstar had Capt S. Sable, age 38, held a cur- 
sufficient carburetor anti-icing and rently « nan certificate with air- 
provisions if proper operating techniques line transport flight instructor ratings. 
were employed. He also ground instructor (power 
On Jan. 16, 1960, the Board forwarded _ plants id a mechanic certificate 
to the Administrator new information indi vith air powerplant ratings. He 
cating the presence of severe carburetor air »y Johnson and Johnson 


stratification in the >3. His total time was 
the 7 f 1 503 hr. were in Lock- 
His first-class physical, 

was dated July 11, 


ympleted a line and in- 


Johnson, the owner of the 


deicing 


induction system 
Learstar aircraft and recommended that 
Administrator conduct further evaluation of 
the Learstar induction heat svstem 

As a result of additional testing, the Fed 
eral Aviation Agency issued an airworthiness May 26, 1958. 
directive applicable to all Lockheed Model ‘opilot F. Luidvinaitus, age 35, 
18 aircraft which have been converted to d ai tificate with commercial 
the Learstar configuration. The airworthi privileg l id multi-engine land, and 
ness directive restricts such aircraft He had been employed 
flying into known icing conditions until the nson since July 11, 1958. 
carburetor air preheat system has been modi vas 1,798 hr., of which 
fied and appropriate revisions to the Learstar 5 hy Lockheed L-18 type ai 
Flight Manual have been accomplished raf H iss. physical, without 
This modification results in a more accurate 


ited July 11, 1958. 
carburetor air temperature indication for the tar, N 37500, was manu- 
formation on the car factur [ 


against 


prevention of ice xckheed Aircraft Corp. 
buretor screen and engine induction svstem | 3 $2 1 Lodestar Model] 18, 
at all preheat positions. Such modification It was remanufactured as 
will also permit operation with preheat Inc., June 1, 1955. At 
under varving power and ambient tempera I n f lent Pac Aero Engineer 
ture conditions without wnufacturing rights of the 
sive carburetor air temperature The aircraft had a 
Ihe Board determines that 1,706 of 
iccident was the f e of the t 1 Learstar. 
inti-icing and t reve t ith two Wright Model 
ind remove carburetor ice under the a 76] 1d Hamilton Standard 
pheric conditions encountered | sropellers with model 
By the Civil Aeronautics Board ( S The left 
ALAN S. Boyp, Chairman: 
Vice Chairman; G. Joserpn MiIneT1 


resulting 


vhich were 


cause of this 


deicing svstems 


engine had 
Cuan Gurney, ) i haul right engine 


\lem- 


Cessna 310 Test Stand Aids B-52H Test 

itt & Whitney TF-33 turbofan 
is aided by a Cessna 310 wing 
wed the stand from Cessna to 


ssna stand is mounted at right 
System provides more 


Ground testing of the crosswind characteristics of the P 
engines powering the Boeing-Wichita B-52H Stratofortress 
and engine mounted on a mobile test stand. Boeing bor 
provide 50-60 kt. wind velocities at the turbofan inlet. ( 
angles to the turbofan inlet (rear) and approximately 30 
accurate data than did previous tests using B-52H and C-97 


rt iway. 
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Here is what we can do for YOU 





Place you in association with other highly qualified men in your profession for pleas- 
ant and productive progress in your chosen field. 





Place you on projects of greatest challenge to your interests and abilities — anything 


from the conventional to the “way way-out.” 





Settle you down for living in city, town, or country for excellent recreational, edu- 
cational and cultural advantages, where there is year-round moderate climate and 


there are pleasant community relations. 





Place you in this company where there is managerial determination for unlimited 
growth, diversification, and expansion to provide the maximum of financial remuner- 
ation, personal satisfaction and job security. 





Openings in the fields of: Aircraft Design Engineering * Engineering Drawings Checking * Air- 
craft Structures « Flutter and Vibration * Sonic Fatigue » Aircraft Specifications Engineering « 
Reliability Engineering « Operations Research ¢ Aircraft Research Engineering. 

Write to: Hugh L. Gordon, Professional Employment Mgr., Lockheed-Georgia Co., 834 W. 
Peachtree St., Atlanta 8, Georgia Dept. X-75. 

All qualified applicants will receive consideration for employment without regard to race, 
creed, color or national origin. 


LOCKHEED-Ci20iC1\ COMPANY 


A DIVISION OF LOCKHEED AIRCRAFT CORPORATION 
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(Continued from page 23) 


Changes 


F. M. Fulton, director of the 
formed Applied Science Division, 
Paula, Calif., of Hycon Mfg. Co 

Stanley A. Cory, senior engineer, 
Division, Hydro-Aire Co., Burbank, 
a division of Crane Co 

James W. Bryan, West Coast area man- 
ager for Beech Aircraft Corp.’s Aerospace 
Division, with headquarters in Los Angeles, 
Calif. 

R. E. Whiffen, general manager, Bendix 
Products-Aircraft Division of The Bendix 
Corp., South Bend, Ind. Roy J. Sandstrom 
succeeds Mr. Whiffen as assistant general 
manager of the Bendix Mishawaka, Ind., 
Division, and Louis B. Young succeeds Mr. 
Sandstrom as general manager of the Bendix 
Systems Division, Ann Arbor, Mich 

Hugh Mease, Jr., head of the newly es- 
tablished Business Development Planning 
organization in the Systems Operation of 
General Electric Co.’s Heavy Muilitary Elec- 
tronics Department, Syracuse, N.Y 

Dr. William J. Perry, director, Electronic 
Defense Laboratories, Sylvania Electric 
Products, Inc., Mountain View, Calif., and 
Frank E. Butterfield, chief engincer 

Richard F. Post, head, Military and Indus- 
trial Products Department, Aircraft Radio 
Corp., Boonton, N. J. 

Paul E. Henninger, Sr., manufacturing 
manager and assistant to the president, Kel 
lett Aircraft Corp., Willow Grove, Pa 

Henry A. Samulon, associate director, 
Electronics Division, Space Technology 
Laboratories, Inc., Los Angeles, Calif. Dr. 
Joseph F. Shea succeeds Mr. Samulon as 
director of the technical team heading STL 
participation in the Bambi program. Also 
Donald B. West, associate head, Antenna 
and Microwave Section, a division of the 
STL Communications Laboratory 

Robert J. Segal, manager, Design Engi 
neering for Combat Logistics Network, 
Radio Corporation of America, New York, 
N.Y 

Roy J. Jablonsky, manager, Servo Com 
ponent Division of Giannini Controls Corp., 
Glendale, Calif 

Electronic Systems and Equipment De 
partment of Northrop Corp.'s Nortronics 
Division, Hawthorne, Calif., has appointed 
the following marketing specialists: Donald 
C. Cardiff for astro-inertial guidance sys 
tems; Kenneth J. Shroll for data acquisition, 
computer and ground support equipment; 
Donald L. Driscoll for subcontract manufac 
turing capabilities; Albert G. Strachan for 
and elec 


newly 
Santa 


Motor 
Calif., 


devices space 


aerospace 
tronics studies 

Robert E. Gaffney, manager-systems mar 
keting, General Electric Co.’s Light Military 
Electronics Department, Utica, N. Y 

W. B. Anderson, assistant chief engineer, 
Boeing Industrial Products Division, Seattle, 
Wash 

Rudolph Furrer, special assistant-reliabil 
ity, Lockheed Missiles & Space Co., Sunny 
vale, Calif. 

Dr. Guy Black, staff engineering specialist 
development planning, Sylvania Electronic 
Systems, a division of Sylvania Electric Prod 
ucts, Inc., Waltham, Mass. 


sensing 








Outstanding new opportunities for: 


AEROSPACE SYSTEMS 
ENGINEERS AND SCIENTISTS 


Continued expansion of our aerospace systems pr 
openings for highly qualified engineers and scient 
studies on many advanced projects. Challenging p: 
ing areas of specialization: 


SPACE TRAJECTORY ANALYSTS To conduct studies 
niques, propulsion requirements, trajectory sensit 

requirements for a wide variety of space missions 
orbit station keeping, lunar missions, and deep s| 

Openings exist at all levels for conducting sponsor 
supporting advanced system studies. 


ATMOSPHERIC FLIGHT TRAJECTORY ANALYSTS Ti 
and control characteristics for all phases of earthb« 
lyzed include ballistic flight, cruise in atmospher« 
major emphasis will be on techniques of re-entry. | 
digital techniques is desirable. Openings exist at al 
FLIGHT CONTROL ANALYSTS To conduct research 
controlling large areo-elastic airframes and man 
develop accurate and efficient attitude control sys 
determine automatic control system requirements i! 


; 


sion system, and man in the loop. Openings exist a 


ns has created additional 
participate in company 
$s now exist in the follow- 


g to optimum flight tech- 
und guidance and control 
rception and rendezvous, 
bes are all under study. 
search programs and for 


rmine flight performance 
flight. Missions to be ana- 
recoverable boosters, but 
iarity with analog and/or 


grams in new techniques of 


re-entry flight vehicles. To 
yncepts for spacecraft. To 


rated with airframe, propul- 


vels 


NUMERICAL ANALYSIS AND DIGITAL PROGRAMMING Engineers required who are 


familiar with one of the above problem areas and w! 
ing in FORTRAN digital programming. Mathemat 


merical analysis studies leading to optimum problem s 


means. IBM 7090 available, also smaller computé 


For additional information, please address a resun 


lesire to take intensive train- 


s required to perform nu- 
lution techniques by digital 


r personal experimentation. 


r letter of inquiry to: 


Mr. A. J. Cunningham, Manager, Employment Services, 


12214 Lakewood Blvd., Downey, California 


All qualified applicants will receive consideration { 
to race, creed, color, or national origin. 


mployment without regard 


SPACE & INFORMATION SYSTEMS DIVISION _4 


NORTH AMERICAN AVIATION aS 
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EMPLOYMENT OPPORTUNITIES 


The Advertisements in this section include all employment opportunities—executive, management, 
technical, selling, office, skilled, manual, etc. 


Positions Vacant Civil Service Opportunities Employment Agencies 
Positions Wanted Selling Opportunities Wanted Employment Services 
Part Time Work Selling Opportunities Offered labor Bureaus 


DISPLAYED ———RATES——— UNDISPLAYED 


The advertising rate is $60.20 per inch for all advertising appearing on other $2.70 per line, minimum 3 lines. To figure advance payment ceunt 5 average 
than a contract basis. Frequency rates quoted on request. words as a line. 
Position Wanted Ads are % of above rate. 
An Advertising inch is measured %” vertically on a column—3 columns—- Box Numbers—counts as 1 line. 
30 inches to a page. Discount of 10% if full payment is made in advance for 4 consecutive 
insertions. 
Subject to Agency Commission. Not subject to Agency Commission. 


Send NEW ADS to Classified Advertising Div. of AVIATION WEEK, P. O. Box 12, N. Y. 36, N. Y. 











| TECHNICAL DIRECTOR 
LIVE in Sunny San Diego! FOR 


New and expanded programs have created | Aeronautical Turbine 
immediate R & D openings for Laboratory 


He will be senior civilian engineer and chief 
technical advisor responsible for the admin- 
| istrative and operational direction of the 

Laboratory and its 300 engineering, scienti- 

fic, technical and mechanical personnel. 


in the fields of He must keep in constant touca with re- 


search, development, production, test and 
| evaluation programs being carried out on 
A HINERY AND | aircraft and missile jet propulsion systems. 
| He will initiate proposals to improve tech- 
| nical specifications requirements for procure- 
HIGH TEMPERATURE MATERIALS ment . . . evaluate these propulsion sys- 
tems . . . develop new test and evaluation 
techniques . . . correct defects in jet pro- 
Gearing Design Engineers een ee 
Successful applicant must have the knowl- 


Turbomachinery Design Engineers edge and stature to serve as consultant to 


top level Navy, aircraft industry and gov- 


Mechanical Design Engineers ernment leaders . . . and to manage the 


, Laboratory and its professional staff. Start- 
Fuel Controls Development Engineers ing salary, $15,500 to $16,500, plus all the 
. ° : benefits of Career Civil Service. 
Electrical Engineers Send personal ie to the Command- 
Heat Transfer Engineers cued 
M ll : f g U. S. Naval Air Turbine Test Station 
eta urgists P.O. Box 1716, Trenton, New Jersey 


Physical Chemists 








SOLAR SPECIFICS: Solar is making many significant contri- 
butions to turbomachinery design and high temperature 
materials. There is an excellent balance between commercial 
and military contracts. 


WONDERFUL LIVING: San Diego living is great, offering the | Support Planner 
nation’s finest year-round climate and recreation, education, | | Working with sales, plan and propose 
and cultural advantages. the required spare parts, service man- 
eee : uals, field service, test equipment, etc., 
WRITE TODAY: Send resume of your qualifications to Louis which the customer will require in 
Klein, Dept. E-741, Solar Aircraft Company, 2200 Pacific conjunction with the purchase of com- 


Highway, San Diego 12, California. plex radar and other electronic sys- 
tems. 

GPL is situated in the heart of 
Westchester County, just north of New 


a oe York City. 
Reply in confidence indicating cur- 
Aad rent earnings to William A. Schell: 


A subsidiary of International Harvester Company 

















2200 Pacific Highway, San Diego 12, California 
GENERAL PRECISION, 


All qualified applicants will receive consideration for employment 63 Bedford Road, Pleasantville, N. Y 


without regard to race, creed, color or national origin. 





An equal opportunity employer. 
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EMPLOYMENT OPPORTUNITIES 


STA. 
a3 I X.. 
ro) a4 


A MAJOR FACTOR OF BOEING’S VERTOL DIVISION 


The Vertol Division constantly strives for further improvement in the flight stability of its Twin-Turbine powered 
tandem transport helicopters. For example, a stability augmentation system provides dynamic stability about all 
three axes. Flight tests show that the pilot can fly “hands off’ for extended periods of time in cruise, hover and 
partial power descents. Stability is one reason why Vertol helicopters are in great demand both at home and 
abroad for scores of military and commercial uses. 

Job stability, too, is an important objective of Vertol. Here is a working environment where superiority of product 
performance is already an established fact and will continue to be. Research and development go on unceasingly 
at Vertol, a division of one of the world’s foremost aerospace manufacturers, an equa! opportunity employer. 























Some Of The Outstanding Opportunities Now Open At Boeing’s Vertol Division: 


FLIGHT TEST INSTRUMENTATION. Design, insta‘! and cali- EQUIPMENT. Design and installation of heating and venti- 

brate flight test instrumentation. Magnetic tape, data lating systems, aircrew accommodations, cabin interiors 

analysis and telemetering experience required. and auxiliary systems. 

AIRFRAME. Airframe design experience including initial CONTROLS AND HYDRAULICS. Design and analysis of 

design layout and production drawing. aircraft control system and/or analysis and installation 

STRESS. T i i ia : of hydraulic controls. 

at . Transmission and/or aircraft structures experi- TRANSMISSION. Creative design of gears, bearings, 
: clutches, shafting, lubrication, etc. Knowledge of stress 

FLIGHT TEST OPERATIONS. Preparation and coordination of analysis required. 

test programs including analysis of flight test data. BLADES. Experience in sheetmetal fabrication techniques 

ELECTRICAL. AC and DC power generating and distribution 9d structural adhesives. Background in vibration and 

system design. dynamic analysis fundamentals or previous experience in 

blade design. 


ROTOR. Aircraft mechanical design experience with highly POWERPLANT. Design and installation of power plant 
loaded oscillating mechanisms and forgings. systems including auxiliary power plant. 


RELIABILITY. Establish reliability programs for various proj- DYNAMICS. Experience in theoretical analysis for ad- 
ects consistent with customer and company requirements. vanced design studies on helicopters and VTOL aircraft. 


Each of these positions requires an appropriate degree plus directly related experience, and offers 
an attractive salary. Boeing’s Vertol Division is located in suburban Philadelphia. Forward your résume 
in complete confidence to: Frank J. Skahill, Professional Employment Department, Box No. E-104. 


a [ 
ats ay a VERTOL DIVISION 


aren \/ riers DDE MF 


AVIATION WEEK and SPACE TECHNOLOGY, September 18, 1961 101 














EMPLOYMENT OPPORTUNITIES 


> 


» 
\ 


“In mathematics alone, a 
each generation 

builds a new 

story to the 
old structure.” 


Hermann Hankel 


ae y 


IBM mathematicians and programmers are doing work today that will 


still have meaning years from now. 


They are, for example, teaching computers to work out proofs for 
theorems in Euclidean geometry. They are applying new techniques to 
problems in symbolic logic originally outlined by Russell and White- 
head. They are crossing into frontier territory in the fields of automatic 
storage allocation...design automation... multi-programming... lexical 
processing ... and in almost every other area of applied and applica- 
tions programming. 

IBM regards programming and programming research as essential to 
its future growth. At IBM, mathematicians and programmers have at 
their disposal the machine time they need for the full development of 
their ideas. And they have before them unusual opportunity for pro- 
fessional growth and personal advancement. 


If you'd like to know more about the stimulating and rewarding work 
at IBM, we’d like to hear from you. All qualified applicants will receive 
consideration for employment without regard to race, creed, color or 


® 


national origin. Write to: 


Manager of Technical Employment, IBM Corporation, 
Dept. J-3, 590 Madison Avenue, New York 22, N. Y. 
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| ticipate in technical 


| perience 





ADDRESS BOX NO. REPLIES TO: Box No. 
Classified Adv. Div. of this publication 
Send to office nearest you. 
NEW YORK 36: P. 0. Box 12 
CHICAGO 11: 645 N. Michigan Ave. 
SAN FRANCISCO 11: 255 California St. 





POSITIONS VACANT 


Aerodynamicist-Expanding aerospace com- 
pany has opening for Aerodynamicist to par- 
group working on all 
types of airborne products. Should have ex- 
in estimating transonic and super- 
sonic drag, performance analysis, and report 
writing as well as setting up and accomplish- 
ing wind tunnel and flight tests. Helicopter 
experience very desirable. Prefer degree in 
aeronautical engineering and at least three 
years in aerodynamics. Del Mar Engineering 
Labs. 6901 Imperial Highway, Los Angeles 
45, California. 


SELLING OPPORTUNITY AVAILABLE 


Expanding West Coast electronics firm de- 
sires Manufacturers Representative in New 
England, Mid-Atlantic, Southeast and Mid- 
West areas. Products include new line of 
solid state telemetry components. Send par- 
ticulars to James W. Henry, P.O. Box U, 
Torrance, California. 


POSITION WANTED 


Noted Industrial Scientist, M.S.; Ph.D.; Sc.D. 
desires analytical and consulting work in 
missile, jets and aero-space fields. 
7456, Aviation Week. 


PW- 





“Put Yourself in the 
Other Fellow’s Place” 





TO EMPLOYERS 
TO EMPLOYEES 








Letters written offering Employment 
or applying for same are written with 
the hope of satisfying a current need. 
An answer, regardless of whether it is 
favorable or not, is usually expected. 


MR. EMPLOYER, won’t you remove 
the mystery about the status of an em- 
ployee’s application by acknowledging 
all applicants and not just the promis- 
ing candidates. 


MR. EMPLOYEE you, too, can help 
by acknowledging applications and job 
offers. This would encourage more 
companies td answer position wanted 
ads in this section. 


We make this suggestion in a spirit of 
helpful cooperation between employ- 
ers and employees. 


This section will be the more useful to 
all as a result of this consideration. 


Classified Advertising Division 


McGRAW-HILL PUBLISHING CO., INC. 


330 West 42nd St., New York 36, N. Y. 
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EMPLOYMENT OPPORTUNITIES 


helitr Onics. ..hew avenues of creative 


engineering at Sikorsky Aircraft 


Within the scope of Sikorsky’s long-range 
programs is an area of important develop- 
ments which we term helitronics...an 
area that embraces the significant blend- 
ing of two modern technologies: heli- 
copters and electronics. Specifically, 
helitronics means the integration of guid- 
ance and navigation systems, specialized 
electronic search and detection equipment 
to enhance the mission capability of the 
helicopter; specialized sensors and auto- 
matic controls to increase its versatility 
as an optimum military weapon system or 
commercial carrier. 


To satisfy the demands of more 
sophisticated electronic systems, 
Sikorsky now has openings for com- 
petent electronic engineers with 
particular skills in design, instrumen- 
tation, test, development, air-borne 
systems, production and service 
support equipment, trainers and 
simulators. 

Unusually interesting openings also 
exist for men with E.E. degrees to 
function as Field Service Representa- 
tives (with advanced electronics train- 
ing and experience) and Avionics 
Instructors (with electronics and air- 
craft maintenance experience and a 
desire to teach). 


For further information, submit your resume 
or make inquiry to J. L. Purfield, Personnel Department, 


All qualified applicants will receive consideration f 
without regard to race, creed, color or national orig 
qe 


ronan ona loading mamaacert SIKO SKY Al RCR FT 


Division of United Aircraft Corporation 
STRAT IR Cee CONNECTICUT 
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The 
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Lite 


Effectiveness 


of your 


UL LULL LULU O UGE 
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Ab 


Engineer 


Recruitment 


TY 
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Advertising 


is 


} TRANSDUCER Measured 
Calibre 
An important position is open 
for a mechani- ENGINEER cal engineer to and 
design and develop trans- 


ducer computer packages used for supplying basic aero- Quantity 
dynamic data with extreme accuracy. 

This work also involves synthesis of transducer outputs to 

, of the 
compute information such as true angle of attack and yaw, 
free stream static pressure, rocket or jump angle and absolute 
air density at flight altitude. 

Valuable experience would include the utilization of air data 
for armament, fire control and autopilot; jet engine pressure Engineers 
ratio indicators and engine inlet controls. 

At least three years experience is necessary, and an MS it Reaches. 
degree is highly desirable. Location of this assignment will be 
in AiResearch’s new electronic-electromechanical facility. The man you 

U.S. citizenship or previous security clearance required. aned 
Garrett is an “equal opportunity” employer. Send complete ie the man who 
resume to Mr. Thomas Watson. nmin 


TEU LULULELL LL 
hh ticlhith hades 


4) 
a a ee a 


Mi} 
& 


nippy 
ba hak 


Se MGIC SS ICT, db BOP Lo bw 


Experienced 


thalshststs Faved 


Aviation Week 


CORPORATION + Space Technology 


AiResearch Manufacturing Division 


9851 So. Sepulveda Bivd., Los Angeles 45, California POST OFFICE BOX 12 
NEW YORK 36, N.Y. 
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THE \ NEW AGE 
OF \ OPTICS lt 


Bausch & Lomb has recently organized an autonomous Military Products 
Division in further recognition of the emergence of optics as a full fledged 
participant in systems engineering. Now the historic stability of the optical 
business is being integrated with the dynamic advance of the Space Age 

an age in which optical systems will play a dominant role. 


We, at Bausch & Lomb, feel an exciting challenge for engineers and scientists 
exists in fitting our acknowledged optical capabilities into the unusual needs 
of this era. An essential ingredient in this process is the blending of physics, 
mechanics and electronics with our unique accumulation of optical, scientific 
and manufacturing knowledge. 


E.E.’s, M.E.’s and Physicists with three or more years experience and 

a desire to explore these exciting areas of research, project and design engineering 
are invited to submit their resumes to H. A. Frye, Professional Employment, 
Bausch & Lomb Incorporated, 12 Bausch Street, Rochester 2, N. Y. 


BAUSCH & LOMB 
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asso GEARCHLIGHT SECTION poveansinc 


BUSINESS OPPORTUNITIES 


EQUIPMENT - 


USED or RESALE 





Specially engineered, 


@ Special engineering on aircr 


® Financing available. 


FOR SALE 
LEASE OR LEASE-PURCHASE 


long range, high payload 


1049H SUPER CONSTELLATION AIRCRAFT 


@ Most economical long-range, high-payload aircraft available. 


aft permits payloads of 45,000-poynd 


cargo or 120 passengers for 2500 mile range. 
@ Either in cargo, passenger or convertible configuration. 





Don’t buy any large transport aircraft until you have looked at these aircraft for 
flexibility. payload capacity and economy in operation. 





Passeng 


ALSO 


C-46F AIRCRAFT 


er and Cargo 


With or Without T-Category Kit Installed 





THE FLYING 
Burbank, Calif. 


Tel. Triangle 7-3411 


Call or Cable FRED BENNINGER 


Executive Vice President 


TIGER LINE INC. 
Cable: Flytiger 








DOUGLAS A-26 


Immediate Delivery 
Radar and auto-pilot equipped 


Suitable for foreign and domestic 
operations 


Cruises at 350 mph at 
21,000 ft. 
R-2800-83-AM4A Engines 
1330 gallons of fuel 


In Excellent Condition 
Asking $150,000 
For inspection and demonstr«:ion 
Contact: 
Keith S. Harris 
Colorado Oil and Gas Corporation 
8645 Montview Blvd. 


Denver 8, Colorado 
Phone: Florida 5-4175 


FOR SALE 
SPARE PARTS INVENTORY 
for 
C-46, DC-4, DC-6, 1049H 
Constellation Aircraft 


WRIGHT COMPOUND 

3350-EA-3 Engines 

PRATT & WHITNEY 
R2800 CB16/17 Engines 


THE FLYING TIGER LINE INC. 
BURBANK, CALIF. 
Call or Cable, Doug Duly 
Tel.: TRiangle 7-3411 Cable: Flytiger 


AIRLINER — $12,800 
5 Reclining Seats 
Twin Beach C-18-S, New Annual License 
Low Time Engines Blue & White Paint 
Financing available to responsible buyer. 
DEE CO. WE. 5-4639 
830 S. LIPAN ST. DENVER, COLO. 








C47B/DC-3 

FOR LEASE OR SALE 
Cargo/Pass. Conf. Total 7.8100 TSO 400 hours. 
32 Burns Seats, Airline Radio. 
Other Aircraft — also interested in pur- 
chasing other transp 

BOREAS CORPORATION 
50 Broad Street New York 4, N. Y. 











eure: TRACK & TELEMETRY ANTENNA eeeasTars 
CM. SCR. S84 Ptah Lb yaad RADARS. 
A An - aa (4 pit 
AViG. 
"338 “PRECISION. 


TT HIGH POWER PULSERS 
'OARRUAGY BABE Soci in Ua 

550 Fifth Ase. "New vork mete -* pe 
RADAR SYSTEMS & COMPONENTS / ve:vewr 





ADDRESS BOX NO. REPLIES TO: Bog No. 
Classified Adv. Div. of this publication. 
Send to office nearest you. 
NEW YORK 36: P. O. Bor 12 
CHICAGO 11: 645 N. Michigan Ave 
SAN FRANCISCO 11: 255 California St. 





FOR SALE 


i PBY-SA. Two c crew. Cargo doors and floor. 
Extra windows, removable airline seats and 
tables, galley, etc. No corrosion. New C. of 
A. on delivery. Available now. Apply FS- 
6784, Aviation Week. 


Grumman Super Widgeon " Demonstrator—30 
hours total since Continental Conversion. 





| Substantial discount. Dean H. 
| tion Enterprises, Inc., 
| Miami, 


| For Sale or Lease D. H. Dove SA 13 place, 





| Sikorsky Helicopter Parts Inventory. Largest 











SALE or LEASE 


10 DC-4 AIRCRAFT 


First class Scheduled Airline configura- 
tion; 54 seat interior with complete hot 
galley and 2 lavatories. 


PRICES STARTING AT $75,000 


Leasing to be negotiated 


IMMEDIATE DELIVERY @ 
FULLY LICENSED 


Full supporting spares available 


FS-7420, Aviation Week 
Class, Adv. Div., P.O. Box 12, N.Y. 36, N.Y 





FOR IMMEDIATE SALE 
1960 Gi8S Super 18 Total Time 50 Hours 
1960 Queen Air Total Time 138 Hours 
1960 DS50C Twin Bonanza. .Total Time 275 Hours 

Call or Write 
Golden Gate Aviation tnc., 
Oakland Airport, Oakland, California 
Phone — NEptune 2-573! 








HANDBOOK 


Worldwide use. Repair Stations, 
Airlines, Manufacturers, Test Bases. 
Practical. Authentic. Pubi. by The 
Macmillan Co. Order by company 
pur. ord. to: Cape Canaveral Sales 
Co., Box 974, Cocoa Beach, Fla. 
369° pages. $9.75, postpaid. 











Franklin Avia- 
8923 N. W. 24 Street, 


Florida. 


low time, 
terms. George K. 
San Francisco, 


excellent condition, spare parts, 
$54,500.00. Attractive 
Mustin, 1030 Irving Street, 
California. 

Trade—S00 Brand New " Goodyear Beech 
Bonanza Brake Assys. Cost $127 each. Sell 
or trade lot for airplane equal cash value. 
Stinson Field Aircraft, P. O. Box 1738, San 


Antonio, Texas. CA 4-8434, 


in country. $4,500,000 at factory cost. FS- 


300, Aviation Week. 


BOOKS 
Aero/Space Books of all publishers on 30 


day approval. Fast service at lowest prices. 
Aviation Publications Box 
Del Mar, California 


Service, 146— 





When You Need Quick Action 


on Opportunities available or wanted 


in Aviation Week USE 


The Searchlight Section 
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Whether you need servo components or a complete packaged 
system, Raymond Atchley is the company to talk to 

Exclusive features, like Atchley’s Jet-Pipe servovalve 
(above) are one good reason. The Jet-Pipe can pass fluids 
with contaminants as large as 300 microns and still operate 


perfectly. 


Another good reason is Atchley’s years of experience and 
know-how in designing os servo control systems for the 


military and industry — 
automation. 


rom missile control to industrial 


If your concern is a system involving electronic, hydraulic, 
or pneumatic servo controls, let Atchley wrap it up for you. 


Division 


AMERICAN BRAKE SHOE COMPANY 


September 18, 1961 


AUTOMATION SYSTEMS 
2339 COTNER AVENUE 
LOS ANGELES 64, CALIF. 





LETTERS 





TOO o0-« 


I read your “Laying It on the Line” 
(AW July 31, p. 17) and feel compelled 
to congratulate you on your courage to 
describe ‘the Germans as you did. You are 
absolutely right—all that they regret is the 
fact that they lost World War II. There is 
no shame or remorse for killing and mass 
murder (except by isolated individuals de- 
serving the highest praise). 

If this is the feeling of the British and 
French, did anyone ever stop to think what 
the emotional impact of rearming Germany 
is on Poland, Czechoslovakia, Yugoslavia, 
and on the common people of Russia? In 
the flood of publicity on the mass murder 
of Jews, it seems to be forgotten that prac- 
tically all Gypsies were eradicated, millions 
of Poles, millions of Russians. Go to Hol- 
land, Belgium, Denmark, Norway, Greece, 
and ask them whether German atrocities 
are forgotten? 

What are we going to do about this 
problem? Radio Free Europe? So much 
wasted money. The news about the German 
atom bomb nullifies and destroys all good 
that Radio Free Europe may do. 

What is it that the West can offer the 
people under Russian occupation which will 
guarantee that it will not be the Germans 
who are going to “liberate” them? 

As long as this question is not cleared, 
they will choose the lesser evil of Russian 
occupation. This means 100 million popula- 
tion—white, creative, population—perma- 
nently welded to Russia. 

You are indeed brave to raise this issue, 
when the West is looking to the Germans 
to do the fighting. This is a bad start—and 
thank God there are people like you who 
know it and dare to write about it. 

HELICOPTER ENGINEER 

(Name withheld by request because 
firm does business in West Ger- 
many. ) 


... Con 


In your editorial “Laying It on the Line” 
you make reference to “ . the horrors 
inflicted on that continent by the Ger- 
mans This is most certainly true, 
and deeply regretted by any decent German. 
In the same vein you could refer, and many 
Europeans close to the scene do, to the 
“mistake” committed when President Roose- 
velt delivered all of eastern Europe into Red 
slavery. This act of a U.S. President still 
has its everyday victims. 

I suggest that we all dearn out of the 
mistakes of the past, stand together and 
build a better world free of hate. Your 
article’s references against Germany, unfor- 
tunately, indicate that you are not one of 
the potential builders of this better world 
which President Kennedy called all free 
mankind up to defend. Your statement 
about Germany’s U.S.-financed prosperity 
and growing military strength built to avoid 
defeat reveals a surprising degree of mis- 
judgment. Their strength is, in NATO, 
our strength. Their prosperity the prosperity 
of a free nation in the Atlantic community. 
And it was achieved by the nation which got 
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assistance of all major 
And they paid back, 


the smallest U.S. 
European nations. 
even in advance. 

I am a former German, now a U.S. citi- 
zen. And I am proud to be a U.S. citizen, 
particularly since I know that people like 
you are a rare exception in this country. 

I will call your infamous insult of the 
German nation to the attention of the State 
Department and the German Embassy in 
Washington, D. C. 

It is time that people like you, warped 
with hate, the grave diggers of humanity, 
are stopped. I suppose this can be best done 
by McGraw-Hill Publishing Co., and I will 
enclose this protest note in a letter to the 
President of McGraw-Hill with an appro- 
priate request. 

F. W. Kroun 
Del Mar, Calif. 


Orbited Cosmonauts 


In the Aug. 14 issue of AviATION WEEK 
(p. 31) there is a two-page article on the 
latest Soviet orbiting of a Russian cosmo- 
naut in Vostok II. Although I am 90% 
convinced myself that these last two flights 
have taken place with men on board the 
satellites, William Buckley in the latest Na- 
tional Review mentioned that there was a 
quote in the New York Times of Titov 
concerning the fact that his “couch’’ was 
not a “pillow of down.” Supposedly he 
was sleeping in a weightless condition. The 
emphasis in Buckley’s article is that the 
couch was pressing against him or he 
against it—Buckley’s suggestion being that 
perhaps this is the talk of an entirely earth- 
bound human being and that perhaps Titov 
never was airborne at all. 

My question is, was there any direct com- 
munication of a voice nature which could 
be pinpointed as coming from the latest or- 
biting vehicle by any communications cen 
ters in the Western world? Are we strictly 
relying on Soviet sources for information 
concerning Mr. Titov? In the article in 
AviaATION WEEK I did not see any reference 
to the fact that there was any pickup of 
voice communication from Titov while he 
was in orbit 

I have been a subscriber to AvIATION 
Week for several years and find it most val- 
uable in my work. 

Sam H. Huspanps 
Dean Witter & Co. 
Investment Bankers 
San Francisco, Calif 


(U. S. intelligence agencies took tapes of 
Maj. Titov’s voice transmissions during the 
Vostok II flight, and National Aeronautics 
and Space Administration tracked the Vos- 
tok. U.S. government is satisfied that USSR 
has in fact orbited two cosmonauts.—Ed.) 


Precipitation Radar 


This is in regard to your brief article in 
the Airline Observer column of the Aug. 
21 issue of Aviation Week and Space Tech- 
nology (p. 49) which describes a “Radar 
bright display and scan conversion system 

” scheduled for the New York area. We 
thought perhaps your readers would like 
some further information. Also, we believe 
that some of the statements made regarding 
the capability of the equipment are not 
entirely accurate and we noticed that the 
master radar is not mentioned. The article 
tefers to a microwave link purchased and 
operated by the U.S. Department of Com- 
merce Weather Bureau which will provide 
a remote display of the Bureau’s WSR-57 
weather surveillance radar located on the 
roof of the RCA building, Rockefeller Cen- 
ter. This was commissioned on Mar. 6, 1961, 
and is a vital link in the Bureau’s network 
of 31 long-range radars operating as of Sept. 
1, 1961, along the hurricane-vulnerable At- 
lantic and Gulf coasts through “tornado 
alley” and at other strategic locations. 

The WSR-57 radar was built by the Ray- 
theon Co. to Weather Bureau specifications 
and displays precipitation phenomena such 
as rain, snow and hail up to a maximum 
range of 250 naut. mi. However, the radar 
displays only those clouds with precipitation- 
size droplets and hence is not used to 
measure ceiling and visibility. It will not 
detect all “general weather conditions” such 
as fog and low temperatures, nor will it 
directly measure the wind speed and direc- 
tion. It is a very effective tool for detecting 
and tracking hurricanes and tornadoes and 
other severe weather. It can provide weather 
information such as the location, extent, 
intensity and speed and direction of move- 
ment of a line of thunderstorms to aviation 
interests and it is also useful in local short- 
range forecasting hydrology and meteorologi- 
cal research. We hope that this information 
will be helpful and if we can be of any 
further assistance please let us know. 

A. K. SHowa.Ter, Chief 

Observations & Station Facilities Division 

‘U.S. Weather Bureau 

Washington, D. C. 


Projected Image 


Your editorial of Aug. 28 on the drive for 


establishment of a U. S. Disarmament 
Agency for World Peace and Security again 
brings up the subject of our “image” abroad. 
With the awareness that many people, 
foreign as well as American, believe “‘actions 
speak louder than words,” I submit that the 
ratio of $47.5 billion authorized for Fiscal 
1962’s U. S. military (armament) budget to 
the proposed $6-million annual budget for 
the U. §S. Disarmament Agency—nearly 
8,000:1—might speak volumes to the world’s 
peoples about our sincere interest in dis- 
armament. Until we embark on a “crash 
program” to drive that ratio toward 1:1, and 
beyond, we can expect from people abroad 
more “misunderstandings” of our intentions. 
WitiiaM C. Boun 
New York, N. Y. 
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Leakproof Coupling 
for High-Performance Systems 


DYNATUBE 


A NEW DYNAMICALLY SEALED TUBE CONNECTION BY RESISTOFLEX 


METAL-TO-METAL contact 
forms full seal at torqué range 
between 26 foot-pounds and 
200 foot-pounds, compared 
with 7 foot-pound range (110 
to 117 fp) for flared fittings in 
the 16 size 


Dynatube, another first by Resistoflex, is an all-new concept of AN and MS screw machine parts and torque application is 
in metal rigid tube connections . . . providing a superior seal completely eliminated with D 
for high performance hydraulic, pneumatic, fuel and oxidizer : 
-? : F 4 Severe temperature cycling does not affect the Dynatube 
systems. : ‘ =a\4\0 
: ; ae seal, which maintains its re y up to 700° F. and higher, 
Dynatube provides maximum performance because ’ : 
‘ ; depending on application. Not sensitive to torque degradation, 
@ The seal is controlled by precision dimensions built into Dynatube has a smaller envelope and is lighter and stronger 
the fitting than corresponding AN or MS fittings. Meets or exceeds all 
ae . . . orf, “2 Te > nt nNronose = 2 
@ The fitting design is based on pre-determined stress level performance requirements posed MIL-F-18280B. 
at the sealing point Here is the answer to y tube sealing problems. Ask 
® Torque range is extremely wide your Resistoflex field engine sout Dynatube, or write to 
Dependence on surface finishes of sealing seats, concentricity Resistoflex, Roseland, N. J. for Bulletin DY-1. 


RESISTOFLEX 


COMPLETE SYSTEMS FOR CORROSIVE SERVICE 





someaes  ~ TENER SOLUTIONS FOR HUNDREDS 
pao ARBOR 2: IECHANICAL SYSTEM APPLICATIONS 


ANN ARBOR MICH 
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LH1660 


HEX TYPES ESNA hex nut thread sizes 


range from a miniaturized 0-80 through standard SAE 
114,”-12—and up. Designers have a choice of two types 
of reliable self-locking devices—depending on opera- 
tional temperatures. Both types have received military 
approval and most parts are produced in carbon and 
Stainless steels. 

For temperatures up to 250° F., the high-reuse nylon 
insert type is recommended. For temperatures of 
550° F. or 900° F. and higher, the all-metal offset 
closure provides excellent self-locking results. Nylon 
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CHASSIS TYPES ciscs syoes taster 


to chassis or console by single hole mounting. Avail- 
able in standard sizes and in new miniature flush 
mounting types; both all-metal for 550° F. tempera- 
ture and with special nylon inserts for 350° F. oper- 
ating environments. Also a new floating clinch nut which 
gives the economy of single hole mounting plus float 
to compensate for minor screw or component mis- 
alignment. Both standard and miniature clinch types 
are available with nylon caps. For other ‘‘black box’’ 
uses there are miniature right-angle ‘‘floaters,’’ heavy 
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LHA227 


LH3324 


insert nuts can be reused a minimum of 50 times on a 
standard screw and still retain locking torque. Nylon 
will not gall bolt threads or peel cadmium from the 
screws to foul or short vital circuits. Its dielectric 
strength and volume resistivity are extremely high. 
Nylon caps, available in most configurations, prevent 
“corona” effect, seal bolt ends, protect wires from 
chafing on bolt edges. 

All-metal nuts using ESNA's elliptically offset lock- 
ing device provide excellent re-usability because of their 
high hardness. 
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duty fixed anchors for drawer slides. There is also type 
LH4786, a new captive washer electric terminal nut. 

The new ESNA catalog no. 960 shows the hundreds 
of configurations—with nylon inserts, nylon caps, or in 
all-metal designs—of ELASTIC STOP® nuts that are 
available as standard parts. Why not send for your copy 
today? We'll be glad to send sample nuts for testing, 
too. Just specify type and size. Write: Elastic Stop Nut 
Corporation of America, 2330 Vauxhall Road, Union, 
New Jersey. Dept. 560-925, 


és) ELASTIC STOP NUT CORPORATION OF AMERICA 
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